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What are aircrafters? 


R arely do you find a precious commodity that 
. can be numbered in the thousands. 

But such is the case of “aircrafters”— the personnel 
of Goodyear Aircraft who ply their skills in Akron 
and at the Litchfield Park plant in Arizona, 

Their prime objective has long been to “Keep 
America First In The Air,” and foresighted manage- 
ment has provided engineering facilities and leader- 
ship that have more than matched the challenge. 
The facilities in Akron and Arizona represent huge 
investments made in anticipation of the important 
roles they were destined to play. They have made 
possible the design, testing and production of a host 
of vital contributions at a juncture in this nation’s 
future where time is of the essence. 


Th e fruits of these facilities— concepts of Goodyear 
aircrafters which have been engineered, developed 
and produced— make interesting reading in the light 
of present-day aeronautical needs: 

A case in point is ATRAN, the brilliant all-weather 
aircraft navigational equipment born of Goodyear 
skills. Another is the new CEDA A-14 analog 
computer. Beyond that. Escape Capsules, Thrust 
Reversers, Radomes without “cross-talk” and Inflat- 
able Airplanes that can be rolled up like a rug. 
Ground Handling Systems for Missiles, Stretched 
Canopies, and 1-Man Helicopters- 
—every one of them a pay-off on progressive pioneer- 
ing, by a corporation which foresaw the need and 
programmed the equipment in time to do the fob! 


They're Doing Big Things Af 

good/^ear aircraft 

Opportunities Unlimited lor Engineers • Plants in Akron.Ohio, and LUchfieli Park, Arizona 




New . . . Lighter, Smaller Synchronizer 
For BENDIX Weather Radar System 


This nw SYN-IB Synchronizer— lieart of the Bendix* 

RDR-1 Weather Radar System— represents the ultimate 
in lighweight design for this type of equipment. It 
weighs only 21 pounds— 27 pounds less than its larger 
predecessor. The number of vacuum tubes used has been 
reduced from 32 to 19. 

The SYN-IB Synchronizer is but one of several 
advancements incorporated in the Bendix RDR-l 
Weather Radar System. Four types of antennas ate 

BENDIX RADIO DIVISION • BALTIMORE 4 , MARYLAND 

Wail CmiI Soltii 1 osoa Maandle BM., Ne<th KBll)r.>Md, C«ia»*nlo 
Sapoit Seki end Sartka: Baftdfa Iftlanvotfonol OI-Iilo«, 205 E. d2nd $r, *d. Y. 17. M. V, US>. 

Canodioii DllliAVdn Avtalldn Elieric, 2M toaraMlen Baale>ord. Usnliast QwStC 


available. Improved contour circuitry m the Transminer* 
Receiver unit assures even greater ttouble-free operation. 
All relays are protected against dust patricles by easily 
accessible, removable covers. 

Get the full story on Bendix Weather Radar. Find out 
■why it is fast becoming the leader in its field. Contact 
your local Bendix Aviation Radio Representative. Or 
write the factory diteCT. Address below. 

• B«s. U. S. PJL 02. 



AVIATION CALENDAR 


22-24— Bendix .\viatirin Corp.’a 1956 

ncj. New Vork^ ^ ^ 

Awg. 27*29— .\ixociflh(in fot Coinpiiliiig Ma* 
tliintn, aimiial inciting. Univ. of Calif. 
\\’tsniood Caiiipti!,. [ak .\ngclci. 

Sept- 1-5-1956 Nationol .\irtraft Sliow. 
Will Rugui Field, Oklahoma City. 

Sept. 5-7-Canadian National .\ir Show, 
'f nniiito. Canada. 

Sept. 3-9— Soeiety of British .\ircrafl Con- 
slnictors' 17th .\iinnal .\ir Sliow. Royal 
,\irtTafl KitabliOnnent. F.anilirirnnijh, 
UampehiTe, linglaiid. 

Sept. 6— Seventh aumi.al h.iigine Operation 
d* Maintenance Forum, sponsored bv .kit- 
work Corp.. I’rall & Whitne; .\ireraft. 
at .kirworl Corp. and Milhillc .\irport. 
Millville. N. ). 

Sept, 8— h'irst aimnal National Conven- 
tion of the 0X5 Club. Williamsport, Pa 
Contact; Clifford Ball. Seex',, 0X5 Club, 
2H I'la/.a Bldg.. I’ittsbiirgli, Pa. 

Sept. 9-11— Internationa! Nortliwesl .\via- 
tioii Conneil. 20tli annual convention, 
Boise. Idaho. 

Sept. 10-Pr.itt A- Whitney, Ssanthwest Air- 
molise Co. Kngiiic Fsmim, .Melrose Ho- 
tel, Dalla.s, 

Sept. lO-H— .\mericaii Society of \fcchani- 
eal Fngiiiecr.. Instnimcnts &• Regulators 
Dis, Meeting. ITetroit. Mich. 

Sept. 17-21— .kmcrican Society for Testing 
Materials, Second Pacific National Meet- 
ing and .kpparatiK Exhibit. Hotel Slatier, 
Los .kneeles. 

Sept- 17— International .kir Transport .ksso- 
ciation, 12tli aiimial general meeting. 
Kdinbiirgli, Saitland. 

Sept. !7-2i— Kleveiitli .\nnua! Inslrmnenl- 
.Antoniatioii Confeance He Kxhihit, spon- 
sored by tile Instrument Socictv of .kmer- 
iea. Coliseum, New York. N. 

Sept. 17-22-!nteraational Congnss nl ,ks- 
tremanties. sponsored bs the International 
.kslronautie l-Vderatinn. Rome, Italy. 

Sept. 18-20— Twenly-fnurlb If.S kl'-.kireraft 
Industry Flying Safeti Conference, spon- 
sored by liS.kf' Mighl Safets Research, 
Santa Barbara. Calif. 

Sept. 24-26— kniericvn Rocket Society, bl! 



QUALITY 

MAGNESIUM 

CASTINGS 



. . .for the Aircraft Industry! 

ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 

PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 

YOU N.\ME THE CASTisc, Dow can supply you with any 
shape or size required. Specialized inspection techniques 
rigidly maintain your standards and specifications. 
Heax^-wall or tliia-wall. tlie best — and surest — answer to 
your problems are Do«' magnesium castings! Contact your 
nearest Dow sales office for additional information. 


THF, DOW CHE^IICAL COMPANY 
Foundry Sales, Bay City, IMichigan 
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RESERVE YOUR 


COPY NOW! 


' Technical Reference 
Manual and Catalog 
on 


SMALL INSTRUMENT 
~ BALL BEARINGS 


This brand new concept in 
bearing catalogs will help 
solve yovr design problems! 


NEW HAMPSHIRE BALL BEARINGS/ INC., Peterborough. New Hampshin 




from TWIN COACH 


Piston orjet ..single or multi- 
engine. . .trainer. . .interceptor, 
triphibian or tanker transport 
—Twin Coach Aircraft Division 
is probably unique among 
America’s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft types. 

That’s because we’re aircraft 
specialists. Twin Coach Aircraft 


Division’s five plants are devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other products ... do 
no other work. 

This is important because it 
means your airframe assemblies 
are built by experienced aircraft 
.specialists... men whose one aim 
is to produce to specification, on 
schedule, at the lowest possible cost. 




New TDI Type 1202A Voltage 
Controlled Oscillator* 


This new TDI \'olta(ic-scfi8ina suljcarncr os- 
cillator weichs in ac only 8 oz.— is approxi- 
maicl) one-half the size of previous oscillators 
— contains only two tubes, compared to pres- 
ent day five-tube circuits — but these arc no 
indication of its ouistandinc performance! 
Reliability under typical (and that means ex- 
treme) cn\'ironmcntai conditions is nothing 
short of amazing. 

Interested? \'oti can learn more by sending 
today for free technical data and detailed 
specifications of TDI's newest precision com- 
pons'nt for in-flight telemetering- Bnlleiiivs of 
other TDI remote instrumentation products 
sent on request. 


BUILT FOR ENDURANCE 



• 1IUMEIEIIHS 

• MISSIIE eUlDAHCE 

• (teUND ElECimiNICS 
SYSTEMS 

• imiOllltE ElECItONieS 



NAivrics Inc. 

0 ^ a^aifnenci cf^o^tn Co^|lo^ation 
SNO WALNUT STREETS. PHlUADELPMtA A. PENNSYLVANIA 
!•! OHic*: 15016 V«ntura Blvd.. Sharman Oak*. Lea Angatae, CallfernU 
Fsrmarly, Raymond Roten Engineering Products, Inc. 


How many riveting 
and welding ^ 
operations can 
you eliminate 
with 



2 Section of Bondolite* floor panel 
(*T. M. Goodyear Aircraft Cor- 
poration) with inserted cargo 
tie-down ring. 



* Wing flap section made from 
Bondolite. Bend ia reinforced 
■with Epon Adhesive VI. 




* Bondolite honeycomb construc- 
tion. Epon Adhesive VI bonds 
aluminum skin to central alumi- 
num honeycomb. 




New Epon adhesives are being speci- 
fied to replace expensive riveting and 
welding in an ever-increaaing variety 
of aircraft applications. Because they 
contain no solvents, Epon adhesives 
permit immediate assembly of metal- 
to-metal bonded parts. Contact pres- 
sure alone is nil that is required to 
form sound bonds. Surface.s before 
bonding need not be machine- finished 


and glue lines need not be uniform. 
Air-relief drilling is never needed. 

For your specific needs, three 
standard formulations are; 



Epon adhesives have been used suc- 
cessfully in bonding metal, plastics, 
rubber and wood for helicopter rotor 
blades, honeycomb wing sections, jet 
fuel tanks, radar antennae, struc- 
tural joints and floor panels, Can 
Epon adhesives solve an assembly 
problem for you? Write us about 
your problem and we’ll send full 
technical information and samples. 




SHELL CHEMICAL CORPORATION 

CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 






designed 
tested 
and built 


to meet another difficult 


fueling problem 


from SCHUtZ comes o sign/ficonf odvonce 
m vent valve design. This valve is ased to 
relieve toni: pressure os part of on air 
pressore foel transfer system. With the 
lank fluid level below a specified level, 
relative to the valve, the unit will open at 

7.50 — .50 psig and reseat at 6,50 psig. 
A rising fuel level actuates the float caus- 
ing the opening pressure to increase to 

9.50 — .50 psig with no change in reseat 
pressure. The unit incorporotes o pi/of oc- 
fuotion feature which provides a rated 
flow pressore drop below that of the 
cracicing or opening pressure. 



SCHULZ 


TOOL AND MFC. CO. 

425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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Now available for the first time to DC-3 owners is a com- 
pletely integrated modification kit that “maximizes" the 
airplane's performance. 

It is guaranteed to add 20 m.p.h. to the cruising speed 
of your DC-3! 

The complete "AIRESEARCH MAXIMIZER” kit weighs 
only 60 pounds, is easily installed and is C.A.A. approved. 
It increases cooling efficiency and engine reliability, 
reduces maintenance requirements and greatly lessens 
buffeting and vibration. 

Get all the details on how you can modernize the per- 
formance of your DC-3 without engine change. Send for 
our free brochure. 


^^iResearch Aviation Service Division 

Los Angeles International Airport, Los Angeles 45, California 


AIResearch Aviation Service Company 

Los Angeles International Airport, Los Angeles 45, California 


Please send me your 
free brochure on 
the '‘AIRESEARCH 
MAXIMIZER" kit. 


Street 

City— 





New use for Stainless Steel developed by 
Convair in testing seaplane hull models 


12 


Siaioless steel bars are placing an important 
part in testing hulls for advanced-type seaplanes 
at Convair's new 300 -foot model seaplane tow- 
ing tank, first unit of a proposed $800,000 
hydrodynamic laboratory, Convair is a Division 
of General Dynamics Corporation. 

Testing is conducted by suspending a hull 
model from a carriage which runs on a double 
overhead rail. The rails are ly'-dia. cold finished 
stainless steel bars, Carriage rollers which run 
on the bars are also stainless steel. The rails are 
suspended three feet over the water level on 


"T" beams and tubular steel framework towers. 

Stainless steel was selected for this application 
because of its extremely high resistance to corro- 
sion. wear and abrasion— resulting in ease of 
maintenance. Cold finishing the bars provides 
the additional benefits of higher tensile and 
yield strength, close tolerance, uniform sound- 
ness and a fine surface finish permitting smooth, 
accurate operation of the testing device. 

Stainless steel is the aircraft metal of many 
uses. It has literally thousands of both ground 
and air applications. Its exceptionally high 


REPUBLIC 

C(Jot£dS 






strengih-to-weight ratio permits the use of thin, 
ner, lighter sections. Use it to gain space or save 
weight without any sacrifice in strength or safety. 
Or use it to resist heat, corrosion and abrasion. 

Republic— world's largest producer of aircraft 
steels— supplies ENDURO Stainless Steel in all 
commercial forms induding hot rolled and cold 
finished bars, forging stock, plates, sheets, strip 
and wire. Republic metallurgists and engineers 
are ready to help you apply stainless steel to your 
present and future development work. There's 
no obligatioo. Just mail the coupon. 





STEEL 


REPUBLIC STEEL CORPORATION 
Dnpt. C-2388 
3118 East 45th Street 
Cleveland 27, Ohio 






if you've got fuel valves on your wAnd 


now, more 
than ever, 

Hydro-Aire fuel gate valves 
are way ahead. Check these 



you must 
be 


Every Fighter, Every 
Bomber, Every Transport 
is Hydro-Aire Equipped 


1 


NEW 


Dickers. 


PISTON TYPE 
HYDRAULIC PUMPS 


VICKERS INCORPORATED 

DIVISION or srcti' sand cotrourioN 

ADMINISTRATIVI and ENdINEEtINe CENTER 
DEPARTMENT 1442 • DETROIT, 32, MICH. 



SOOO psi ... CONST ANT DISPLACEMENT 

These new minioturired hydroulic pumps were developed by 
Vickers for limited life applications such os missile ond ram air 
turbine driven hydraulic systems . . . olso for molorpump ossemblies 
supplying emergency power on aircraft. 



A distinctive feoture is adoptability to manifolding and special 
mounting. This permits integrotion with the boiance of o "packaged" 
hydraulic system to provide hydroulic power in the most compact and 
lightweight form yet devised, Some sizes are capable of delivering 
more than five horsepower per pound of weight, 

Avoilable in four size series, this miniaturized pump has the same 
basic characteristics as the stondard Vickers piston type pump 
which has been estoblishing outstanding performance records on 
aircraft since I 940. Ask nearest Vickers Aircroft Application 
Engineer for further information. 







Business flies his way! 


E. Merritt (Andy) Anderson, Shell Aviotion 
Dealer at General Mitchell Field, Milwaukee, 
has a knack for making friends and making 
money. Maybe that's because he keeps so busy. 

Meet Andy Anderson — aircraft salesman. Andy 
first tried his hand at selling airplanes as a 
distributor for a popular airplane manufacturer 
and has consistently been on the “Top Ten’’ 
list of leading salesmen for this make. 

Meet Andy Anderson — instructor in flying. 
When you love flying as much as Andy, it’s 
only natural for you to pass on yoiu- enthusiasm. 
So Andy established a glider school and a 
student training center in Wisconsin plus a 
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primary flying school in Missouri to help hun- 
dreds of young pilots. 

Meet Andy Anderson — flying ambassador. 
Andy goes everywhere in his own plane . . . 
signing up new clients . . . looking after all the 
Anderson interests. 

Meet Andy Anderson— Shell Aviation Dealer. 
Andy’s first big success was with Shell. His 
company, Anderson Air Activities at General 
Mitchell Field, Milwaukee, was formed in 1941. 
Today it’s a round-the-clock operation, servic- 
ing four major airlines, an Air Force reserve 
unit, a National Guard squadron and a host of 
private and corporate planes. 

And more and more business keeps flying 


Andy’s way. It’s no wonder! He has a sure-fire 
sales-building approach — “Give 'em what they 
want . . . on-schedule service.” 

With a full line of Shell Aviation products in 
the shop, the very latest Shell equipment on the 
runways and the SheU Aviation Credit Card 
system to save the flier even more time, AAA is 
equipped to service anything that flies . . . 
quickly, efficiently. 

For example, the daily routine includes pre- 
paring a giant airliner for a “cross-country hop” 
. , . getting a corporate flier off on schedule for 
an appointment in Cleveland . . . refueling Air 
Force jets for patrol duty . . . checking and 
servicing a private plane before it takes off on 
a weekend jaunt. 

AAA has to keep up with the latest service 
methods, too. It depends upon frequent visits 
from the Shell aviation specialist plus merchan- 
dising hints in the Shell Dealer magazine to 
keep abreast of what’s new in runway service. 

Since he became a Shell Aviation Dealer, 
Andy has boosted his gallonage almost three 
thousand per cent. No doubt about it — Andy 
Anderson sells for Shell and does a fine job. 
But Andy, himself, has said, “Shell sells for 
me!” And he can prove it. 





It pays to be a Shell Aviation Dealer 

— and file Shell office nearest you will be glad to show you why 
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UA)SON 

d£veiirtLs 
and builds 


MISSILE 

LAUNCHERS 



A GqocI Start Toward a Sure Kill 

That’s the Maxson launching system 
for the “Terrier” 

Operational tests have proved 

the accuracy and reliability of this handling, 

control, and launching system. 

Ask Maxson about design, development, 
and production to your special requirements. 

Top^liber enginetrs nilJ fiid exceptional opporlimilies at Maxson. 

For details, eonlaclC.n. Pratt. 




MAXSON 




AVIATION WEEK 





Northeast Wins New York-Florida Battle 3B 

^CAB awards New England line route to Miomj as port of plon to 
bolster smoll trunk corriers. 



“iir-;:;:;: i 
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The formula for success in the field of electronics 
might be resolved to the equation, "Scientific 
ability plus engineering skill plus modern 
plant facilities equals achievement.” You will find 
all tlircc behind these doors of Marvelco 
Electronics. ScieBitific ability represented by 
some of the finest electronic scientists in the 
nation . . - dedicated scientists whose research not 
only has produced such achievements as the 
Tandem Transistor, but practical scientists wlio 
have the ability to apply the fruits of tbeir research 
to industry. They are backed up by skilled 
engineering technicians \vorking with modem 
production facilities to make theii' formulas 
a finished product. If you have an electronics 
problem or a research and development 
project why not query Marvelco today? 



marVelco 

(Electronics Division) 
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EDITORIAL 


More Information Please 


The airlines are well along on the biggest sear in their 
histors'. Domestic traffic is Ijooining despite sonic bad 
summer weather breaks and transatlantic travel will set 
new records in 1936. This lieavy traffic is placing a new, 
unprecedented customer lianclling load on airline per- 
sonnel at the grass roots level wlicrc reservations, ticket 
counter and flight personnel meet the passenger face-to- 
ll is contact at this level tliat sliouid draw more 
attention from airline management. For while tlic rising 
traffic curve cliarts look fine on executive office walls, 
tlicy will not continue to rise unless the iiassciigcrs who 
buy the tickets are satisfied with airline service. Tlierc 
is no doubt about tlic fact that airlines todav offer the 
best buy in the travel business and in some segments of 
the iudustrv there is a genuine effort to provide the pas- 
senger w ith effective service and make every effort to re- 
tain his good will and future business. 

Gripe From Public 

flowcvcr, there is one gripe vvitli airline service from 
the traveling public that vve licat in rising volume in tiic 
crowded passenger waiting rooms of the airport.s atouiid 
tlic countrv. The complaint involves the deteriorating 
rate of publislied sclicdule reliability and tlic lack of 
iiifoniration provided by tlie airlines to tlie passenger 
when major traffic delays occur. 

’I'lic flying public is sufficiently sopliisticated by now 
to know tliat wcatlicr and traffic cmitrol clelavs arc 
inevitable and ncccssarv' to maintain safety. 'I'licy also 
know that mechanical problems ate a frequent cause 
of delays and show no reluctance to wait for an aircraft 
that needs some fixing. 

Wluit docs irk them to the point of profanity is the 
lack of information on these delays provided by the 
offending airline. Depending on the length of the delay, 
the passenger needs to make many |3crsonal adjustments 
to the problem. Without honest, prompt infomiation 
on the nature and length of delay he is doomed to 
frustration and fiddling away considerable time milling 
around ticket counters and loading ramps. 

Two recent personal occurences illustrate the problem. 
Returning from Milwaukee to Washington, we checked 
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the airline before departing for the magnificent new 
terminal building at Bill; Mitchell Field and were 
assured our Right was on time. 

Arriving at the airline check-in counter fifteen minutes 
later, vve were told there would be "a slight dcla;.’’ 
Tliis performance was repeated at intervals for five solid 
hours until the airline fiiully admitted that the flight 
was still on the ground at its point of origin in St. Paul. 
'Ilic Right finally left Milwaukee six and a half hours late. 
In the meantime twenty passengers, sonic of them vvitli 
children, had been kept milling aimlessly around the 
airport. 

Real Delay: 70 Minutes 

A few weeks later wlien the same type of delay de- 
veloped on a New Y'o^k-^\'ashingtoll flight vve cheeked 
the airline's flight operations and were told promptly 
and courteously that the flight was mechanically delayed 
in .Albanv and would be 70 minutes late. the same 
time the cash custrmicrs crowding the ramp were being 
deluded with "15 niimitc delay" signs chalked on a 
board at regular intervals. 

Washington Post columnist Bill Gold found an 
ingenious method of extracting information from an- 
other reluctant airline on a flight to Florida. He called 
the citv editor of a local pa|ier and told him the air- 
line had a flight 90 minutes overdue on a scheduled 60- 
miiiiitc flight. Then he watched the ticket counter 
phone ring and a hastily scribbled "flight still on the 
ground in Jacksonville" appear on the blackboard amid 
cheers of passengers who had been waiting an hour and 
a half for this information. 

Sure it will take some time and cost sonic nioncv to 
provide better flight information for passengers. Any 
improvement in passenger service will. But iu the rush 
of the tremendous volume of air travel and unprec- 
edented pros|)crity for most airlines it would be wise 
for airline personnel from the presidents down to counter 
agents to remember tiiev arc still dealing with people 
and to avoid treating them like a cominodify. 

As Bill Gold put it so well; 

“Give it to us straight, geutlenien of the airlines. We 
passengers arc tiic best friends you ever liad." 

—Robert Hotz 
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When the heat's on... 


Do your specifications call for operations in 
extreme temperatures with precision accuracy 
and unfailing dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? It so. 


research skills can quickly step in to solve your 
most difficult problems with on-time deliver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us now! 


"The difference is reliability" • Since 1S88 



WHO'S WHERE 



E. H. Fitch, gcnen.lm»n>| 




... . 






Non-stop 
both ways 
all 

the time 


New Lockheed 
Super Star Constellation, 
Model 16iaA. meets 
passenger demayidfor 
regular non-stop 
sched2ites . . . both ways . . . 
between, the world’s capitals. 

Designed lo fly farlhcr, faster— 
the new Super Star Consicllalion, 
Model 1649A. offers the utmost 
in passenger appeal and gives air- 
line operators new capability to 
operate regular schedules at 
ranges up to 6,200 statute miles. 
A new jet-type wing and more 
powerful Wright turbo com- 
pound engines will enable the 
Super Star Constcllution. Model 
1649A. to carry a payload of 
over 1 1 .000 pounds a distance of 
5,000 miles— (More than 10% 
taster than any other piston- 
engine transport! 


Nowin production for early 1957 
delivery lo the world’s leading 
iiirlines. the new Super Star Con- 
stellation, Model 1649A, incor- 
porates every passenger luxury 
in Its Henry Dreyfuss designed 
interiors— more comfortable 
scats, divided cabin privacy, lux- 
urious lounge and restful decor. 
Better insulation, slower prop-lip 
speed and engine relocation as- 
sure unprecedented cabin quiet. 


LOOK TO LOCKHEED FOR LEADERSHIF V l«l I W AIRCRAFT CORPORATtON. SVRBANK. CALIFORSIA 


WASHINGTON ROUNDUP 


Wilson's Boomerang? 

Defense Sccrctats Charles I'.. Wilson’s detcrinincd 
effort to tighten uliat he eimsidcrs a Ux grip on iiiilihirv 
suTcts mat boomerang with recommendations for com- 
pletc overhaul of his scciiritt ststcni to eliminate ticl.its 
and persistent absurdities and make npplic.ition of secrecy 
more realistic. Charles Coolidge of Boston, foiinci 
assistant sccrctars- to Wilson, has been named head of a 
committee to review dircctiscs. re|tilati(ms, practices and 
proecdiites to find better means of "safeguarding" classi- 
fied information. Wilson says he wants to eliminate a 
"threat to the national security." Pcnta|oii s|)eculation 
is th.it the Coolidge committee mat step mitsidc the 
realm assigned ,md take cogniz.iiice of ciiatgts ht the 
llou.se Innirmation Subcommittee that the ncfeiise in- 
formation policies arc "the most resfrktive and . . - most 
confused in the goveniment (,\W Jiih 10, p. 10). 

Coolidge committee includes four retired militats offi- 
cers; .\dmiral W'illiani .\1. I'echtclcr. USN; Gen. Gerald 
C. Thomas. )c.. USMC; Ccn. Jolm M. Hull. US.\, and 
l.f. Gem. Idwal II. Kdwatds. US.\I''. Naming the group. 
W'ilson charged that "oset the past several months, clas- 
sified documents, staff studies and other classified inilitars 
information liasc been disclosed to miaotliorized persons 
. . . this must stop." Wilson’s action in the face of an im- 
pending all-out attack on his information polics bs the 
next session of Congress is vietved in Pentagon cortidots 
as an opportunity for the committee to suggest corrective 
action as well as a progtam that sstnikl puig major leaks 
attributed to iiiter-scts'icc rivalries. 

W'ilscin also is known to be irked bs discicisuic during 
the ,\ii l•'o^ce .\ssii. consention of the 1.900 mpli. mark 
set bs the Bel! X-2 rocket plane. 'I’his leak is bclics cd to 
be a paramoinit reason for last svcck's shift of Brig. Gcii- 
Ikoliert L. Scott, Jt.. ftom his post as US.\1'' iiiformatitai 
ciiicf to command of a coinbat ttaiiiiii| sviisg at J.nke 
Al'H. Ariz, Scott has been replaced bv Brig. Gen. .\ndrcss- 
f. Kinney, former executive .issist.mt to klSAh' Sccretars- 
Donald .\. Quarks and a man ptcsinnably svell iiidoe- 
trinated in the Kisenhosver .VdmiuisttJtiou’s viesvs on 
public information. 

Airspace Investigat'ion 

,\ House Commctcc Stibcoinmittce which began an 
ins'L'stig.ition of airspace use bs visiting Las \'eg.is. Nes'-. 
after the Unitcd-'I'W.k accident oser the Grand Caiis-on. 
ssill tesunit hearings m Washington Sept- II. The 
siibcoiimiittcc, headed by Rep. Oren Harris (D.-.Ark.l, 
ssill hear testimony from Cisil .Aeromiotics .Administra- 
tion and Civil .Aeronautics Board officials and ssill query 
tlic .Air Navigation Dcsclopmeiit Btxird on the 'lacan 
A’OR-IA.MF controversy unless it has been tesolsed by 
that time. 

Hush-Hush on Plush 

.Anny, tisttalls- loqti.icioits ahmit ness- ideas in the field 
of aircraft imprus ement. has been ahnoniialls quiet about 
its latcwt project— the pliishing-up of a A'ertol 11-21 heli- 
copter for liauling VIP's around Washington. The 11-21, 
competent he.iss-ltsid carrier hut uncomfortable and 
noisy, sson no praise as luxurious transport.itinn svlien i! 
ssas used to mosc top-ranking Defense Department offi- 
cials out of Washington to their retreat in Operation 
•Alert. 'Hic initial ptogimn ss-.is to install nine airlme-type 


scats, c.irpcts ,md insulation to cut dossil noise and s ibia- 
tion. Delis-ciy of the fir.t unit by Air Sen ice. Inc., 
Trumbull, Conn., ssas m.iikcd bs mi .Army fanfare, re- 
sulted its speculation that order mas be ehan|cd to fewer 
than the eiglit originally planned fin deluxe fitting-. 
Helicopters in question arc assigned to 509tii llclicoptet 
Company at IT. Bclvoir, A'.t. 

Wilson on Single Service 

Kfforts to promote a single military service svith a 
single chief of staff .ite almost certain to be opposed bs 
the Kiseiihdsser .Administration. Defense Secretais 
Charles K. Wilson s.iid la-t sscek that the idc.i, f.isiireti 
by the Air Force .Assn., ssoukl not eliminate differences 
of opinion betsvecn .Anns'. Nass- and US.Al' proptincnts. 
riaemg cs'crs onc in the same unifonn, he told the A'ct- 
eraiis of T'orcign Wars .it tlicit Dallas encampment, 
ssinild mils' force arguments out in "othet forms" and 
stifle "intelligent disemsions." Wilson bclicses the 
present thrce-scrsicc organization should get "scars of 
trial" before it is changed, lie denied to the VTW that 
hiidgctats' con.siderations are dictating defense requite- 
ments. He also said he is frcqucntlv asked: "Is am nation 
ahead of its in the arms race nr likels to be ahead of us 
ui the next fesv scars?” The Scetetars- replied that no 
nation is ahead of us iiosv— but failed to aiissscr the rest 
of his question. 

Buffaloed 

Sen. l.L-s'crctt Saltoiistall (R.-Mass.), who referred last 
ssintcr lo this country's "stockpile of iiitcresintincnt.il 
Iwllistie missiles," admits he also has trouble with aircraft 
identificiitions. 

Recentiv released transcript of Senate Airposver Iiise-- 
tigating Ssihcommiltcc's final session has this exciiange 
betsscen Saltcmstall, US-AI'' chief of staff Gcii. Natlian I' . 
'Iss'imng, and Chairman Stuart Ssmingtoii (D.-Mo.); 

Ssniingkin; "-A statement svas made Sunday on a 
national tetesision program that the United States had 
10 times as mam B--17s as the Communists base 
Badgers." 

S.iltonstall: "Mr. Chairman, the record should show 
that 1 made that slatenieiit iiiid it was in etior. ! was 
Ihniking of the Bison. I.sn’t that llic Bison, the big one 
that correspond.s to the B-52? What corresponds to the 
B-12?” 

Ccn. 'I'n'iniiig; "The Bison." 

Saltonstalk "Bison." 

Svmington: ".And Be-.ir." 

Saltoiistall: "1 was thinking of the Bison.” 

New CAB Liaison Chief 

Ciiil .Aeronautics Bo.ird last week appointed William 
Khicpfer, Jr. as head t>f its Office of Congtcssional Liaison 
and Public Infonnatioii. He replaces Rod Kroger who 
resigned in protest last Alas svlien O.AB Chaitman James 
R. I'lurfa' rt'instate'd Isdssard K. Slattctv, Jr. as Chief of 
tlic Public lufomiiitiou Section. 

Klocpfcr came to the C-AB from Capitol Hill svherc 
lie sv-as administrative ;issist,mt to Congressman Diiiremcc 
Curtis (R.-Mass.). lie is a former Texas and Washington. 
D. C-. ncsvsman, and from 1952 to 1955 served as as- 
sistant to the director of jinblic relations of the Republi- 
can National Coniinittcc- — Wa.shington Staff 
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CAA Activates Federal Airways Plan 


First equipment orders for three-year program to 
be made within week; new control office created. 


By L. L- Doty 

Wsshington— Ci\i] Aeronautics Ad- 
ministration’s accelerated federal air- 
wavs program will begin moving from 
the paper to the liardwatc stage within 
the next week. 

With new money to help teleseopc 
the original fivc-vear program into three, 
the CAA last week announced a re- 
shuflliiig of departments to help push 
the plan. It also held final discussions 
with manufacturers on the tspe of long- 
range radar best suited for the program 
and made these immediate hardware 
plans; 

• Contracts for an estimated 80 VOR 
units will be let next week. 

• Within two weeks, bids will be let for 
approximately 1,000 transmitters cost- 
ing about SI million. Tlic transmitters 
u ill be installed to implement higli-alti- 
tilde traffic control. 

• Bids for high-altitude control receiv- 
ers also will be accepted witliin the next 
two or three weeks. The program calls 
for control of all aircraft operating at 
altitudes of 15,000 ft. or above. The 
CAA expects that 50 such stations will 
he in operation by Jan, 1. Eventu- 
ally, there will be 200 such units. 

Fiscal 1957 appropriations bv Con- 
gress provide a total of S85 million to 
initiate the program the CAA needs 
to meet the jet transport age. Of 
this total, S45 million was added in the 
closing davs of the session after Presi- 
dent Eisenhoncr requested funds to 
compress the plan into three years. 

Resignation Program 

This meant some reprogramming, 
but James P\lc. CAA deputy adminis- 
trator, said last week that both he and 
CAA Administrator Charles Lowen are 
confident the thrcc-ycar target can be 

CAA’s reorganization, while minor in 
scope, is a streamlining process desig- 
nated to insure efficient implementation 
of tlic over-all program, fylc said the 
chief effect of the reorganization on 
CAA personnel will be beneficial. 

As an example of this, he pointed to 
the new office of Air ’traffi'e Control 
headed by D. D. Thomas. This office, 
he said, will give controllers and control 
functions "a voice at policy level for the 
first time." 

ITie ATC office has been established 
with all branch heads serving in an "act- 
ing capacity" until final details of its 
organization can be worked out. TIic 
department is divided into tlirec main 


scctions-^ianning, operations and pro- 
cedures. Cleputv director is H. S. Clian- 
dler. 

Underlviiig pliilosophv bcliind the 
revised structure is to establish a direct 
line of responsibility between the ad- 
ministrator and tlic CAA’s three pro- 
gramming offices. Tliese are Air Naviga- 
tion Facilities, Airports and Aviation 
Safety. 

Under the previous arrangement, of- 
fice heads reported to assistant admin- 
istrators. Now, for the first time, office 
cliicfs will report directly to Lowen and 
be held fully responsible for the affairs 
of tlieir departments- 

Pyle called the new arrangement a 
"straight-line organization” that will 
eliminate devious operating inctliods 
and lialt anv work-flow interruptions. 

More Research Needed 

Funds appropriated foe tlie tiuee-year 
plan will be spent for equipment al- 
ready in being. Pyle said, however, there 
is a need for an increase in tlic "tempo 
of research and development on more 
advanced and mote automatic cquip- 

Among new equipment Pvlc would 
like to sec to meet jet-age problems; 

• Better radar technique. Hrccipitabon 
clutter. Pyle said, must be eliminated 
before radar can be fullv effective at 
times it is needed most. To this end, 
C.^A hopes to fit radar equipment with 
circular polarization circuitry tliat will 
minimize the clutter clement- .^s soon 
as possible, new radar will be so 
equipped, and old units will be retrofit- 
ted. 

• Radar safety beacons. Pyle wants rcin- 
fott'cd radar signals, better return and 
greater rangc. 

• Data transfer facilities. Improved air- 
to-groimd communications must be im- 

f ilcmentcd as soon as possible. Pyle 
Doks for a gradual phasing out of two- 
wav radio coinmnnications whicli he 
terms too slow, too cumbersome. 


Taylor Leaves ANDB 

Washingtoii-Colond J. Francis Tay- 
lor. Jr.. {Otiner director of the Ait Navi- 

^ined the 1800th AACS Wing Head- 
quarters at I'inkcr AFB. As yet no suc- 

Director D. K. Martin, former Bell 
Telephone Laboratories official, is serv- 
ing as acting director. 


• Distance measuring equipment. Pyle 
pleaded for a prompt resolution of tire 
Tacan/VOR-DME controversy. Tliis is 
essential, lie said, for the more accurate 
position reporting needed to cut domi 
airspace assigned to each aircraft. The 
N'AV panel of the Air Coordinating 
Committee is scheduled to report its 
findings on tlic issue todav. Witliin ’0 
or 40 days, tire ACC is expected to an- 
nounced a decision wliich may settle 
the long-drawnoiit liassle. 

• Better display techniques. Pyle termed 
the hand-vvritten flight strip method as 
incapable of coping with present day 
traffic problems and wants an electronic 
solution to the problem. 

More Money Needed? 

Tile additional S45 million appropri- 
ated by tile 84tli Congress after the 
)>rcsidcntial request for S68 million may 
still not be cnougli to sec the program 
through fiscal 1957. 

Pyle said tlicrc is a possibility the 
CAA will request additional funds after 
Jan. 1. Appropriations, however, must 
be accompanied by accelerated procure- 
ment and staffing if the thrcc-ycar goal 

Pyle said tlic thrcc-ycar program also 
will give the CAA control over a much 
greater range of air space. .At present, 
fie said, the CAA controls onlv a limited 
portion of airspace— about 70,000 miles 
of federal airways. With the addition 
of 71 long-range radars to the two now 
in operation at New York and 5\'ash- 
ington and the increase in omniranges 
from the cntrcntly operated 418 to a 
projeefed 800, conttollcrs "can keep un- 
der surveillance anv part of the air-space 
in the U. S.." he asserted- 
Military Supports Program 

Pyle said the CAA has gained the 
support of the military for its airways 
program, and disclosed for the first time 
that the USAF has offered a second 
Martin B-57 to lielp tlic CAA conduct 
high-aititiidc airways and navigation 
tests. The first medium-range bomber 
will begin experimental flights late this 
fall. 

To integrate military traffic into the 
over-all plan, tlic CAA has cstablislicd 
a Central Altitude Reservation F'acility 
in Kansas Citv. Scrv ing as a coordinator 
with control centers throughout the 
U. S., the Kansas City unit is charged 
with the allocation of all space for mili- 
tary flights. 

Requests for altitude reservations arc 
referred to the control center by C.A.A 
branches. 

Controller Problems 

Pyle also paid tribute to the 8.000 
persons operating the airways system 
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Vitro to Double Order Backlog; 
North American Reports Earnings 


and said 15 million air-eatrier and itin- 
cr.nit-aircraft operations were handled 
by U.S. control towers last vear. lie 
said an average of 10,000 instrument 
flights ate made daily and pointed mil 
tli.it less than 1% of all flights arc de- 
layed a.s much as 10 minutes. 

.Although personnel tuni-ovcr de- 
clined last year. Pyic said recruiting will 
be intensified to keep pace with aiiways 
activities, which he cstimalcd will 
double over last year by 1965. 

In this regard, he said that, although 
lie is not in full agreement witli tlic 
new grade structure for controllers pro- 
posed by tlic Civil Service Commission, 
the proposals represent the first tecog- 
iiitioii of tile need for a readjustment. 

Tlic proposals, svhich svill become 
effeetive on September 1, if formallv 
api>rovcd, sets new pay standards for 
controllers on the basis of the iiumhcr 
of instrument flights handled at a sta- 
tion and the number of controller per- 
sonnel assigned to the station, llic plan 
is designed to give more recognition to 
pcnonncl located in buss areas. 

Some authorities interpret them to 
mean that personnel in light traffic areas 
will be downgraded to teach a wage dif- 
ferential between controllers in less ac- 
tive stations and those at busy stations. 

Japanese to Turn Out 
Own Piston Eng;ine Soon 

Tokyo— All-Japanese airplane engiiic. 
designed and built by the Kawasaki .Air- 
craft Companv. is expected to be tiinicd 
out soon on an industrial basis for the 
fust time since the war. 

.Aeronautics Bureau of the 'I’nmspor- 
fation Ministry has granted its fint 
"type license" for Kassasaki’s six cvl- 
iiidcr. 240-hp. reciprocal cnginc-tiic 
K.\i-;-:40. 


By Even Clark 

AA’ashington— Vitro Corp. of .Amer- 
ica, which had a backlog of S4’.52S,- 

000 on June 50. svill soon increase its 
backlog by another S44 million through 
extension of a contract ivith the .Atomic 

1 aictgy Commission. 

Vitro's Laboratories Disision operates 
an amiamcnt test actisity at the .Air 
I'orcc Arni.imcnt Center, Egiin, -AI'B, 
i‘la„ and research and development lab- 
oratories in West Orange, K, and 
Silscr Spring, Md. 

lliu \\'est Orange laboratory's work 
includes a Nasv ballistic missile as- 
signment and weapon ssstcins aiialvscs 
for the .Air Force. Hk' Silver Spring 
laboratory, svhich will move into a ncss' 
SI .5 million plant in 1957. also is work- 
ing on the Navv ballistic missile proj- 
ect- 

Missile Ships 

It also has systems cnginecrin| re- 
sponsibility for scs’cra! new Navi- guid- 
ed missile ships and is working on elec- 
tronic rciiabilitv problcm.s, guided mis- 
sile systems and siib-sntfacc natfatc svs- 

On July 51, Vitro-whicli bought 
47% of TJiieblot .Aircraft Co.. Inc., in 
1955— purchased the remaining 55%. 
’i'liieblot. located iu Bcthcsd.i, Md.. dc- 
s-clops and produces aircraft compon- 
ents and ordnance sy stems. 

V^itto reported a net income of S265.- 
729 (54 cents a share) for the first half 
of the vear as compared svith S140.96S 
(27 cents a share} for the first half of 


1955. President J. Carlton Ward. Jr. 
predicted "an appreciable increase" in 
Gainings for the last half of the year, 
A'itro's contract with AEC will be for 
the purchase of uranium concentrates- 
A nc«- agreement reached in late July 
extends the existing contract from the 
end of 1958 to Match 51. 1962- 
North American Aviation 
N’ortli .American Aviation, Inc., re- 
ported a net income of 522.522,852 foe 
the nine months ending June 50 as 
compared with 525,655.000 for the 
nine months ending June 50, 1955. 
Ihc 1956 figure is the equivalent of 
56.50 a share before the recent stock 
split, or 55.25 on present stock as com- 
pared with 56.88 a .share for the 1955 
figure. Sales for the nine-month period 


NAA Offers New Stock 





olTcrcd is based on the new figiirc of 
12 million shares. Price for the ncu 

6 and the offer will cs|iitc on Sept. 24. 
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tofjlcd S6>6.7dl.85‘) in confr.ist to 
Si80.5S1.7?7 ii vc.1t ago. Unfilled or- 
ders totaled 51.268.271.189 on June 30. 
Fairchild Engine Corp. 

I iiircliild liiigiiic and .Airplane Corp. 
reported f.itnings of 566-1,000 on sales 
of 569,520,000 for tlie first half of 
1956, ctnnparcd to earnings of 52,108.- 
000 on sales of 578.91 1,000 in the first 
half of 1935. Second quarter earnings 
svcrc 5522.000 in contrast to SH2,000 
for the first quarter. President R. S. 
Boiitcllc said three factors eontribnted 
to the drop in sales and profits in the 
first half-vcar-strikcs at the Str.itos Di- 
vision in March and at the Kneinc Divi- 
sion in ,\prih espenditnre of approxi- 
mately 52,250.000 for research and de- 
velopment expenses, and i changcos’cr 
in tire major product line in one divi- 
sion, n liich will not reflect fas or.ibh' in 
earnings until the last quarter. 

In spite of continued hcavv cx|>endi- 
turcs for engineering and do'clopinent, 
l''airchild predicted a ''somewhat more 
favorable” second half-se.ir. Its biich- 
log exceeds 5200 million. Two major 
elements in I'airchild's progtam arc the 
l'-27 ITiendship -tfl-passenger turboprop 
tr.msport and the iC|-lS3 fonr-jet niili 
tan’ and executive transport. 

I'airchild also announced conclusion 
of a revolving 520 million credit agree- 
ment, extending to Sept. 30. 1939, to 
replace a \'-loan agreement under 
"liich the comp.ms operated for scr cral 
seats. It ssas negotiated to meet finan- 


cial requirements of the l'-27 as well 
as continuing militiirs needs. 

Alt American Engineering 

,\ll .’kmerican ivnginccring Co. re- 
ported an estimated net income of 580.- 
300 (26 cents a share) for the first half 
of 1956 as compared with S12d,797 
(-16 emts a share) for the first half of 
1955. .511 American is a rc.seateh and 
development companv .specializing in 
tlic aeronautical and related fields. 
President Charles W. 5\'cndt said the 
second half of 1956 should show ' some 
improvement in earnings as a result of 
iichievmg a belter balance betneen 
eost-phis-fixetl-fce and fixed-price pro- 
(Inelinn business.” .\lmost all tlic com- 
pany's sales for the first half-year ncrc 
tletii’cd from cost-plus fixed-fee hpc 
lese-.irch and deselopmcnt contracts for 
the armed services. Backlog st.mds at 
S-f million now and M'eiidt said tohil 
lolinne of business tor the vent will bo 
iipisroximiftclv S5.5 million. 

Rocket Spin Will 
Stabilize Satellite 

I'hird stage of the V'angnard earth 
v.itcllite viill be separated .ind spun at 
'cparation bv solid prapellaiil rochets 
develo|x:d In .\tlantic Rcsearcli Corp. 

.5uxiliaty rockets atbiehed to the 
third stage will rotate that stage and its 
N.ctellitc pavload, while the third stage 
is still att.iched to the second. ,\ftcr 


spinning the stages np to full speed of 
200 rpni., retrorochets will fire to re- 
tard the second-stage shell and posi- 
til eh separate the two stages. 

On separation, the spin-stabilized 
third stage fires to hiiild up from coast- 
ing speed to orbiting velocity. 

.ktlimtic Rcsearcli Corp. is a group 
specializing in rescatcli. development 
and eonsiutiiig in the fields of pbvsics, 
chemistn- and gciicial cn|incctiiig. Of- 
fict'.s are in Alexandria, Va. 

Col. Da\ id St'liilling 
Killed in Car Crash 

Co!. D.iiid C- Schilling, 37, who 
shot down 23 German planes in air 
cinnbat and destroyed 10 others, was 
hilled last week when his rat skidded 
into a bridge near the US.51’’ base at 
Mildcnhall. T.iigland. Col. Schilling was 
inspector general of the S.\C 7th .\ir 
Division in Britain. 

Bcsidcs bis militair dccomtions, 
which included the Distinguished Serv- 
ice Cross and the Silver Star. Col. 
Schillini was awarded the Hannon In- 
ternational .\ir Tropin in 1951. 

He made the first nonstop transatlan- 
tic jet flight in 1950. filing an k’-S-l 
from Miinston. Kn|!and, to Limestone. 
\lc., with three rcfiielings. In 1952, he 
flew one of 20 k'-84s from California to 
Honolulu, and was named bi the ,\ir 
I’otee .Association as the man who hiid 
done the most for aitpower that veat- 



Same Start, But Much Less Smoke 


Until engines on the Ail Force B-S7 bomber me being started, but the left cii^ne is using an older tipc solid double base proiscllant 
with a plastic binder that fires with a cloud of black smoke. Die riglit engine has a cartridge with an ammonium iritr.ile base solid 
propellant that eliminates virtiialli all the smoke. .Starter, fur use at mdimciitarv bases where no ground support is mailable, is an .VS-I2 
I'lirbostartei built by General Kicctric Co.'s .kiicraft Accessory Turbine Depaihnt-nt at I.iiin, Mass. Unit weighs 60 lbs. Besides attract- 
ing possible eiieinv attention, older tv|ic propellant also enveloped cockpit in smoke and obscured field visibiliti if a fomiation of planes 
were starting at the same time. Smokeless propellant burns at 2000 to 22UOI', lower than older type. It burns mil in 10 see., ofter which 
engine takes over and reaches idling sliced in 25 sec. 
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USAF Asks Increase in KC-135 Output 


By Kallierine .lolinaen 

Washington— US.’U'' is recommend- 
ing that the Defense Dcpnrtmciit pro- 
gtam an additional 5150 million to 
iKx'clcratc the production of RC-135 jet 

The move, designed to increase the 
effectiiencss of Strategic .Air Ccim- 
nuntd's 13-52 and B--I7 bnmlicrs, wns 
disdosed in tevtinumv before the Sen- 
ate .Airpower Inicstigating Subcommit- 
tee bv US.VF Chief of Staff Gen. 
Niitlian !'■. Twining. 

Gen. Twining, who ap|ieated before 
the sntjcoimnittee in executive .session 
after his return from the Moscow air 
show (.AW July 2, p. 261, said the iid- 
ditional 5150 million would come from 
the S800 million which Congress voted 
foi US.VF aireraft and related ptocurc- 
tiient over and above the F.iscnhower 
administration's Fiscal 195" budget rc- 

Fiiia! approval of )nst how the SSOO 
million will he spent must conic from 
Defense Secretary Wilson, who has as- 
snretl the snbeommittcc that the in- 
crease will he utilized— if it can be used 
‘'ttoiioniicallv and efficiently.” 

Other Plans for Inereose 

111 addition to accelerating KC-135 
output, Gen. Twining proposed that 
the peak production rate of the tanker 
be r.iiscd from 17 a month to 20. the 
same as tlie planned pe-ak prixlnction 
t.ite for Boeing’s B-52 inlcreontincntal 
biaiibcr. 

Gen. Twining .said the SSOO million 
also could he used for; 

• B-52s. lie proposed that S70 inilliou 
lx.' eatuuirked for additional tooling and 
facilities to increase production capacitv 
for the B-52 to 45 a month. The in- 
creased capacity would be placed on a 
st.md-by basis, and the USAF hav no 
immediate plans to accelerate the pe-.i'a 
prixlnction rate of 20 a month. 

• Ixmg-Lcnd Items. Rather than pur- 
chasing long-lead items for B-52 pro- 
diiction in Fiscal 1958, Gen. Twining 
would utilize 5220 million of tlie ad- 
ditional Fiscal 1957 funds for this pur- 

• Guided Missiles. A recent report. 
Gen. I’wining said, indicates "that 
funds not previously budgeted may be 
required in I'iscal 1957 to realize tlic 
earliest pmetini operational capabilities 
of the intercontinental ballistic missile 
end the iiitcnnediatc-rangc ballistic mis- 

"This is evidence." he added, "of 
vvliat appears to be verv satisfactory 
progress in the development of these 
new missiles.” 

Gen. Twining also termed earlier 


testimonv bv Gen. Curtis E. LcMay, 
Strategic Air Command commander, 
that the Soviels will have a superior 
.strategic ait force by 1959 as "question- 
able." He said it is true, however, tliat 
"thev will have more heavy hoinbets.” 
Bison vs. B-S2 

-As a result of his trip to Moscow. 
Gen. T wining said lie has downgraded 
Russia's Bison intetcontincnl.il bomber. 

‘■Tlic Bivmi ran still do its job for 
the Soviet Union," he said, "but the 
B-52 is even better tli.m I thonglit it 
was by comparison,'' 

Before the Moscow trip, he had testi- 
fied that the Bison compared "very 
favorablv with our R-52." .At his siib- 
eimiimttce apix.-arancc, however, he 

"I don't think the Bison is quite as 
|o<x! as predicted- Of coutvc, indica- 
tions are it has the range, but it is not 
as clean an airplane as I thought it wa.s 
going to be and there are m.iny pro- 
tuberances on it." 

'Ilie Geiierdl's obscnalions on com- 
jxirativc U. S.-Soviet strategic an strik- 
ing power included; 

• Soviets will continue to liav e more 
I’perational Hisoiis than the U. S. has 
B-52s "for scvcnil vc-ats.” However, by 
rccelemting production, increasing B-52 
peak target production from I" to 20 
a month, "we will overtake them at a 
later date.” He said that, if the US.Af 
achieves its goal of 500 B-52 aircraft in 
1958, the comparative Bison .md B-52 
sticiigtii "will be about a staiid-off.” 

• U.SAF now has 1.600 B-47 aircraft in 
operational units. Gen. Twining .said 
■'the Badger is rcalK a later airplane and 
piobablvlias a little edge on the B-47. 
cveept for range. But they arc pretty 
close to being in the same category .” 

• Sov act Beat long-range homlxit has 
'■e|nitc an edge over the B-36.” Also, the 
nnmhtr of Bears in operational units 
will sur|)iiss the number of B-36s in 
SAC within the near future. "The 
Bear.” Gen. Twining added, "is a much 
mote imidein airplane, and it excels the 
B-56 m speed, and probably r.mgc. ami 
altitude is about the same.” He said the 
number of operational Be.irs now ap- 
)Stoximatcs the number of operational 
B-52s (about 55). 

Soviet Supersonic Bomber 

l.t. Gen. C. 5. Irvine, deputy chief 
of staff for materiel, who accompanied 
I w illing on the Moscow trip, estimated 
that Russia is "working toward a proto- 
tvpe stage” in the development of a 
supersonic long-range bomber. Twining 
said that U. S. development of a heavy 
siipcrsiaiic bomber "is quite a ways off.” 

If US.AF’s reconimeiidation to in- 


crease the number of SAC wings from 
II to 17 is adopted. Gen. Twining s.iid 
the Air Force mav accept cutbacks in 
other eoniniands "because of money 
and the sliorb.ige of personnel." With 
the S.AC incrc.isc, he said, "we could 
afford to cot m some other c-ategoriev- 
and still have a more effective Air 

Gen. Irvine told the subcommittee 
that Russia gains a production iidvan- 
tage over the U. S. by producing proto- 
tv pcs ill quantities of 30 to 60 for 
lest purposes." while, in the U. S„ only 
.1 few prototypes arc built for first test- 

l.f. Gen. Donald Putt, deputy chief 
of staff for research and dcvciopinent, 
another member of the Moscow delega- 
tion. said lie was impressed by the em- 
phasis Russia is placing upon rcsc-arcb 
and development on materials and 
materials strength. "Tliey arc." he said, 
"outstanding in their materials field.” 
Soviet Progress 

Other kev points made by the gciicr- 
.ils included: 

• Gen- Twining said his earlier testi- 
inom before the Mibeominittcc that 
Russian production of day and all- 
weather fighters of ''around several hun- 
dred a month”— as against U. S. produc- 
tion of onlv I05f of this— "still holds." 
MiC-I5 prodnetion "ran np around 
16.000,” he said. -A single Ncnc engine 
plant, he s,iid. produced over 10,000 
engines for the MiC-l5 during the 
Knrcaii war. Gen. Inine noted that 
"thev got into production on that (Brit- 
isli.dcvc!o|jed) engine in less time than 
Pratt & Whitnev did. and, instead of 
duplicating the engine as Pratt S: WTiit- 
iicv did, they incrrascd tlie output 
25''<. However, Pratt & W’liitncy was 
fimcentratiiiE impruvcnicnt-wisc on cre- 
■iting an axial flow engine." 

• Russian refueling devciopinents. Gen. 
T'wining .said Soviet officials "told me 
that refueling inerrased their radius 
307F, two rcfiielings would increase it 
(lO, and thev were s en iinieli interested 
in two tv pcs of refueling, the rigid and 
the flexible tvpe. . . . Thev said they 
preferred the flexible tvpe, so there is 
no question ubcnit them working on it. 
but we saw no real evidence of their 
refueling technique." 

• Gen. Putt re-ported he "was astounded 
at the numbers of air force officers that 
thev are giving a verv fine technical 
training, and one must tlicrefore con- 
ehidc that the people who arc also in 
the design bureaus, their civilian scien- 
tists and teclinicians, must be getting 
an equal or licttcr training to do the 
jobs that tlicy have to do.” 

• Russia's transonic bomber (the Blow 
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Torch) "looks better," Gen. Irvine said, 
"than anything we liave in our inven- 
tory in the light bomber categorv. How- 
ever. I am sure our B-58 will be much 
better. 

In the fighter category, our F-10-1 is 
better than any thing we saw.” 

• Outstanding production performance 
of "crnniiny IcmUing" plants in Russia 
was noted bv both Gen. Irvine and 
Gen. Putt. 

Gen. Irvine observed: "One machine 
shop w-as filthy. I looked at the machine 
tools, and they were the same as 1 was 
responsible for building our cngiires 
with in World War II. Many of the 
machine tools were 19-10 design. But 
on those machine tools they built over 
10,000 engines of high quality, and in 
the areas where it was important, the 
final assembly line for the engine, the 
housekeeping was bciutiful. . . . 

"ITicy do not have an inspection 
system as we know it. Instead of 
having one man for each three in a 
plant as inspector, their inspection sys- 
tem is the final assembly. Every part 
is marked with the code of the man 
who made it. If the part doesn't fit 
on assembly, somctln'ng liappcns. Tlicy 
alwavs need people in tire mines, they 

• On engine development. Gen. Irvine 


reported: "Notliing we saw was any 
different or any better than wliat we 
arc doing. 1 think in detailed engine 
design, tliosc tilings which give von 
langc. they arc still behind us. But 
in tiiose tilings wliich give you stiaiglit 
horsepower, such as our development 
program vvitli General Electric on the 
I9s engine, they are making progress. 
However, we stopped that development. 
7'hc Russians went ahead and built 

• Overall, Gens. Putt and Irvine esti- 
mated tliat Russia is "about three years 
behind us, at the outside" on aircraft 
development. 

"1 can only come to one conclusion.” 
Gen. Irvine said, "that in such areas as 
iBllistic missiles, nuclear bombers, 
clicmical bombers, long-range intercep- 
tors, vve must do everything vve can in 
marshaling the [icoplc and resources 
into those programs to the fullest cx- 

1 think it is possible they might be 
ahead (in some of these fields) iKeause 
of some of the things we observed.” 
In the fundamental fields of clecttonics 
;!nd inctallurgv, he added. Russia a|>- 
peurs to be "as good . . . possibly 
better" than the U. S-. but "they ate 
not as good as we ar» in prodviction 
ciiginceting.” 


Army Lets Five Study Contracts 
To Probe Flying Crane Capability 


Washington— U. S. ,\rmv 's shifting 
areas of interest in rotarv-vving aircraft 
have led to five new contracts for an 
extended study of the state of the art 
as applied to "flying crane" cargo niov- 

Tlie ptogr.im is attributed in large 
part to abandonment of the Vcrtol 
il-16 tandem transport helicopter 

'Hie 11-16, originally an Air Force 
project and later financed entirely with 
,\rmv funds. vv-Js abandoned seicral 
months ago. 71ic reason given by the 
Amiv was the anticipated high operat- 
ing and maintenance costs. 

h'ive contracts for design studies in 
the flying crane field liave been awarded 
to exploit various approaches to the 
problem with emphasis on easy inaiiite- 
iiancc, rcliabilitv and the ability to op- 
erate under artic to tropical conditions. 
Flying Crane Centraetors 

Total value of the contracts is S264.- 
900. Tlicy were awarded to; 

FIcttner Aircraft Corn., Kew Gar- 
dens, N. Y-, 539,600; idiman Aircraft 
Cotp.. Bloomfield, Conn.. S-H.800; 
I’iasecki .Aircraft Corp., Philadelphia, 
S5S.800; Hughes Tool Co., .Mrciaft 
Division. Culver City, Calif., 554,700, 


;md Hiller Helicopters, Palo Alto, 
Calif., $70,000. 

Goal of the Army program is a licavy- 
lift design ca[>able of carry ing up to 16 
tons of cargo. Present helicopters liave 
a capacih- of tlirce to five tons. 

,4rniy spokesmen made it cic.it that 
earlier designs in the fiviiig crane field 
have been feasible but would result in 


and tough logistical iiroblcms in sup- 
port of the aircraft. 

Major projects alre.idy under way 
and dating track several scats include 
lire Hughes XH-17. an ,\ir Force proj- 
ect, and the McDonnell Aircraft Cor- 
poration’s XIICH-I, designed for the 
Navv as a cargo un loader. 

Hughes' Design 

The Huglies design is the onlv one 
that lias resulted in flying hardware. 
Powered by tip pressure jets, the air- 
craft is hampered in the .\rmy's opinion 
by a heavy landing gear tliat makes up 
lb to 20% of the helicopter's gross 
weight. It is anticipated that the new 
designs will utilize a suspension method 
of carrving cargo, ciiniinafing the need 
for a cumciitioiial landing gear. 

The original linglics design had a 
two-bladed rotor. A later version that 


iiicorporatcd a four-bladcd rotor was 
proposed by tlie manufacturer. It vv-as 
designated the XM-28. 

McDoniicirs Hving crane, the 
XHCH-1, was first Wounced in 1951. 
-fictivity has been resumed, and the 
manufacturer is conducting whirl tests 
of a rotor configuration with small pres- 
siitc jets at the ti|>s. There ate tlirce 
blades. 

Payload of the XHCH-1 is under- 
stood to be more than 12 tons. 

Why Renewed Interest 

.•\riny spokesmen say their renewed 
interest ill a fly ing crane is part of their 
exploration of the problem of increased 
mobility. They need a carrier to sliift 
large bulk items of critical cargo for 
distances of 10 to 100 miles. Frequaitly 
there arc terrain barriers, lack of ade- 
quate landing spots and no highways. 

In addition, licavy lift capacity is 
needed in manv emergency operations. 
'Ihcsc include the recovery of aircraft 
forced down in inaccessible areas, the 
lav ine of bridge sections, clearing wreck- 
■age from highways and moving critical 
cargo from ship to shore. 

No final decision has been made, 
however, to procure a flying crane. More 
design studies may be ordered from 
other mamrfactureni. Then there will 
be an evaluation of the ideas, much of 
if in cooperation with the Air Force and 

Orders may follow if it is decided 
that the state of the art has advanced 
to the point where .\rmy funds can 
profitablv be invested in a dcvclop- 

T53 Turboshaft Passes 
50-hr. Pre- Flight Test 

The XT53-L-1 turboshaft h.is passed 
its 50 hr. pre-flight qualification test. 
Lycoming Division of the .\vco Manu- 
facturing Corp., Stratford, Conn., the 
inaiuifaehircr, said this makes the 
XT53-L-] the first gas turbine designed 
S|)ccificallv for helicopter application to 
qiialifv for a military production con- 
tract- 

Thc 8Z5 hp. (military rating). -160 lb. 
engine is a free turbine type with the 
drive shaft concenttie with the gas 
generating section shaft so that the 
power take-off is from the front end- 
thc end at which the air flow enters 
after the convention established by 
turbojet engine. Tliis configuration 
should make the engine attractive for 
turboprop applications as vvcll as the 
Bell Aircraft H-40 for which it was 
designed. 

The T55 has taken over three years 
to develop. Hie creative work was 
under the direction of Dr. .4nsclin 
I'ranz foriiictlv with Junkers Jumo, 
Germany. 
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Beech Flies Light Twin Badger 

Flight service test progtain has begun for Beechcraft Badger, a fuui-plaee t»iii-eii|iiic executive airplane (AW ,\ug. 13, p. 39). Badger, 
powered by two 180 bp, Lycoming engines, will cruise at 200 mpb. Name cliosen by Beccb Aiicratt Corp. reflect qualities of .American 
Badger as "tougli fighter, capable of meeting all competition." also reflects purpose of meeting comiictition of Cessna 310, 


CAA Civil-Pilot Census 
Puts Total at 298.076 

Washington— Civ il .Aeronautics .Ad- 
ministration, in its first official count 
of pilots holding licenses witli miex- 

E ircd medical certificates, annouiieed 
ist week that there were a total of 
293.076 active civil pilots in the U.S. 
on Jan. 1. 

Tlie survey represents a four-year pro- 
gram to collate current medical certifi- 
c-ates with tlie 724,638 pilot licenses 
which the CAA has on file. .Altlimigli 
a pilot license or proficientv eertifieate 
does not expire, no pilot may fly with- 
out a current medical certificate- 
Breakdow'n of active proficiency cer- 
tificates on record shows 30.494 stu- 
dent, 132,525 private, 72.957 com- 
incrcial and 11.774 airline transport 

Instrument flying ratings have been 
issued to 19,741; flight instructor rat- 
ings to 28,108. 

The count also revealed that there 
ate 91.001 mechanic certificates in ef- 
fect. 27,080 for ground instructors, 
17.483 for registered control tower op- 
erators and 4,549 for flight navigators. 

Other certificates outstanding; 2,859 
for paracliutc riggers. 2,518 for dis- 
patchers, 1.602 for flight iravigatots and 
1,047 for Sight radio operators. 


Active and Total Pilots by States 
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SIX FALCON MISSILES ARE IN FIRING POSITION ON WING TIP POD OF F-89H, FIRST OPERATIONAL AIRPLANE TO CARRY 


F8U to Bid for Thompson Trophy; 
Pentagon Puts Ceiling on S])eed 


By Claiolt' \\ ilze 

^\'aslliIl§ton— Cliiiiicc \’oiiglit’s I'SU 
Cmsaclcr, under Dcfcnsc-Ue- 

E artmciit-imposcd tCNtrichmis that will 
Lvp its speed within the art-.i of 1.000- 
mpli.. will seek .1 new U.S. record in 
the National Aircraft Show’s 'ITioinp- 


SovieU KeiiabilitiiK' 
Wilbur juhI Orville 

Cc»rrcction. Comrades: Ntoaliaisky 

wasn't the imciilni nl llie airplane. 

Russian iivtilioii history has jnst done 
.1 ISO-deg. tnrri fioiii its long-held 
claim that Alexander h. .Moahaiskv built 
and flew a niHn-caiising airplane on JuJs' 
20. 1882. There was such .i Iriglitfiil 
storm, iiccordiiig ti> weather records, that 

able to stand the strain, I'lirthennorc, 
Comrade M. wasn't esen in the coimtrs' 
when he was snpi»>scd to have been 
building his airjrlaiie. 

Tliis correclion to lewritlen history 
was inude bs' "Questions of ffistors." an 
official Sos’iet |mbUeation which estab- 
lishes the cuTrcct historical perspcctisx 
for this and other weighh inattecs. Two 
writers— I. Shipilos' .md N. Clicrciniiicli 
—got the biick of the jonrnars hand for 
making up iacts in the book thes wrote 
about Moaliaisks. Their book, published 
in 19-19. was full of falsehoods; its re- 
vised edition of 19St was even worse, 
jceniding to the nraga/ine. 


lire Navy aircnift. hnwevtr, will not 
Ijc allowed to trv to better the official 
world speed record of 1.1 s2 inph. set 
In a British rcsc-.ircli plane, the I'mres 
Oelta FD2. 

rhi.s achievement corresi>oiids to the 
1.900 mph. recorded last month bs 
Lt. Col. Frank K. iPete) Kverest in the 
Bell X-2 })iit iieve'r formallv eonfinned 
bv eitlier the Ait I'otcc or ncfciisc 
Oepa rtment. 

'I'lic record the FSU will attempt to 
break in the riiomp.son event on l-ihor 
Dav will be- the S22.2(i6-niph. pace set 
last scar In the IIS-U "s Col. Horace 
llaiie-s flying a North .\nieriean F-IUOC 
.Super Sabre. 

Tokeis Demons trotion 

l.ike last vent. thcThunipson Tropin 
dash at the National ,\ircraft Show in 
llkl.iluinia City will be imlv ,i token 
demoiistration. .\etvial test rim proli 
,ibh will he made tins week at Fd- 
w.itds .AFB. Calif., over a measured 
eoursc and inonitored In the National 
.\eionaiitic ,\ssn. I’ilot fur the test will 
be Cnult. R, W. (Duke) W indsor of 
llic Naw ,\ir lest Center at Fatuxe-nt 
River. Md. 

Back of the decision to demonstrate 
iliis FHU lies mam months of wrangl- 
ing over Defense Dcijartineiit insistence 
that military aircnirt perfotniaiiee be 
kept secret and that operational planes 
lx,' kept out of eonipetitive speed tuns, 
i’rcviotis attempts to set a record with 
Ihe Cnivulcr have been forbidden bv 
the Rcntiigon, acting on direct orders 
from Defense Sexrctars Charles E. 


Kev man in the partial breakdown of 
this Defense Department isoliey appear.s 
to Ik ,\dm. .\rlcigli .A. Biitkc. chief of 
naval operations. 

Naw Sceretarv Charles S. Tlioina.s. 
prodded bv .\dm. Burke, made three 
appe-als to get the l''SU in the Thomp- 
son event before he was successful. 

On the first two tries, 'llioinas re- 
ceived flat rejections to his proposal. 
In the third ease. Secretary Wilson ap- 
pointed an ad hoe committee to con- 
sider the situation, Ilcade-d bv .Assist- 
ant Dcfcn.se Secretan Rolx-rt ITipp 
Ross, the committee evmsisted of two 
officcr.s from each of the anned serv- 


Recommendation Accepted 

I'hcir recoiniiicndation that the 
Naw be ijermittcd to enter the Chance 
A'might carrier plane was accepted. 

'1 he aircraft vv ill not be pcnnitteci to 
demonstrate inaxinnim s|)ced in Con- 
formaiiec with Wilson's poliev edict 
•igaiiist annonneement of .lircr.ift per- 
fonnaiiee before n plane lias been in 
o)K-rathm for a scar. 'Ilic restriction 
v<as hung on the sluiw despile a |)lc-a 
bv Thomas that the FSll has been op- 
erational .timost a vear. 

riiis sear's Tlumipson Iropliv event 
marks five first time in the liistorv of 
the 27-v ear-old ewent that a Naw air- 
craft has been entered. Before the ban 
on closcd<iiur.sc racing that changed 
the N'aHonal .\ir Races into the Na- 
tional .Aircraft Show in 1950. N’avy 
planes that had been retired were flown 
bv civilians. 

Ontstimding were a number of Cor- 
s;iirs, also designed by Chance A'onglit 
hot built bv Goodyenr. that were en- 
tered bv Cmdr. Cook Cleland, then a 
lescrve officer. 

Cnidr. Cleland won in 19-17 and 
again in 19-19. 
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News Digest 


•Air samples from 75 mi. altitude, 
colleetcd last week in nose eoncs of 
Navy .AcTobee rockets launched from 
Whitt Sands Proving Ground, will Ik 
analy/cd at Universits' of Michigan 
and Max Planck Institute for Chemis- 
try. Mainz, Germany. Steel bottles 
inside nose cones of six rockets opened 
at pc.ik altitudes, and tlicn snapped 
shut, collecting eight quarts of air. ,\t 
nonnai density, this ait vvonlel take 
up less than I cii. in, 

Borgsvard Motor Co,. Bremen. Ccr- 
m.iny. will se.ut next month on de- 
velo|jmcnt of Germany’s first postwar 
lidieopter. Professor Heinrich Kocfcc 
wall return from Brazil to lead design 

Royal Canadian Naw is spending 
S17(l million on aircraft carrier pto- 
gtani. Ineliidcd arc S26 million fur 
new cartier, IIMCS Bonaventnre, and 
Sl-15 million for aircraft, among them 
59 Banshee jet fighters bought in the 
United States for S27 million and 100 
CS2F .mti-siibmarine aircraft built bv 
de Ilavilland .Aircraft of Canada. 

Boeing .Airplane Co. is stndving 
se-vcral plant sites in San l''ninci.sco 
area, including idle Chrysler plant at 
San Leandtn. Calif. 

Niue jet engine te-st facilities capable 
of aecommodating turbojets of >11,- 
000-lb. thrust will be built for Navy 
by Kittell-Laey, Inc., Los Angeles, for 
instaliation at' nine Navy bases. 

AD7 which is 50th version of Skv- 
nidcr scries, has been delivered by 



FALCONS, estended in this clflsc-np on ground, sre concealed wstfiin wing |x>d on takeoff 
and in flight to target. Inst prior to firing they arc extended. Kacli pod carries three Falenns 
and 21 2.75 in. rockets, installed in clusters of seven behind frangible, fairings. Norlhiop 
.Aircraft uid that (he imtulbtion of the 6-fl. lUU-ib. Falcon niisslle niake-s the F-S9II the 
lieavicst inteiceptor in U. S- service. Both the Falcon and Ihe rockets can be fired selectively, 
enabling the F-89II to male several passes at target. ProdiicHmi versions of the F-89H are 
coming off Northrop's final assembly line at I'almdale. Calif. I’owerplants of the F-.S9II are 
two .Ulivon J55-.A-55 turbojet engines with aftcrhnrncis. Carrviiig a two-man crew, it has a 
maximum takeoff ncight of more than -(0.000 lb., operates at altitudes above T5.0U0 It. 
Sjieed is in 6QU-mph. class. Sighting radar and fire control ronipiitor make up automatic 
attack system. .Armanicnt is triggered clectmiricjllv. Range is over 1.000 mi, 
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Dougl^is Aitcrjft Co^ to Navy. It is 
powered bv iniprorcd Wright R-5550- 
26WB eiigine- 

Kligiit tests and analysis of L-2i air- 
craft to detenninc how drag could be 
reduced l)v reducing local airflow dis- 
turbances caused by surface irregulari- 
ties and protuberances will be made 
by Mississippi Slate College under 
Arinv contract. 

Douglas B-66 twin-jet bomber flew 
2.690 mi- from Hawaii to Long Beach, 
Calif., in four hours, 27 minutes. The 
.nreraft. retuniiiig from Eniwetok 
Il-bonib experiments, averaged more 
than 600 mph. 

USAF’s 27tli Strategic Fighter Wing, 
Bergstrom .\I'B. Texas, will be the 
first Strategic Air Command unit to 
leccir c supersonic fighters, McDonnell 
I’-lOl Voodoo will start replacing Re- 
public I'-S-f in October. 

Maj. Gen. .Arthur R. Wilson, 
U. S. (ret.), a former Trans World 
.Airlines sicc-prcsidcnt, died Aug. 11 
at Letterman General Hospital in San 
I'Vancisco. Wilson, a member of Gen. 
Dwight D. Eisenhower’s staff during 
World War II, retired from the .Army 
ill 19-16 and joined TAV.A. He was 
the first director of the Trans AA'orld's 
Furopc.iii Division when it was origi- 
nally fonued ill 19-16. he left TW.A in 
194/. 

Valiant Mounts 
Rocket Engines 

Super Sprite rocket eiigiiie for assisted hike- 
dUs is sliown in flight-test m.sTaltiition on a 
A'ickers N'aliant iiitdiuiu bomber- Super 
Sprite was designed and dcvcloi>cd by de 
Mavilland. was first British rocket engine to 
be cleared by Ministry of Supply for produc- 
tion and lor civil use after passing hpe tests- 
F.iigitie rises a cold cycle to de''clo|i its 
4,000-lb. tiirnst. Hydrogen peroxide is de- 
composed ill the combustion cliainber to 
produce a jet of superheated steam whicli 
can be augmented by alterbumiiig of llie 
kcmseiie or gasuliiic. Note in the closeiip 
of the iiistalJation that external stiffeners 
hare been riveted to the A'aliant tailpipes in 
the region of the rocket blast- and that 
marks, pcesiiniabiy of temperature-indicating 
paints, stripe tlic outer surface of the cx- 
iiaust cones. Super Sprite powerplaiil jiack- 
ages can be jettisoned fruin the aircraft after 
takeoff (AAA' Nov. 8. 1954, p, 40|. Small 
protruding airfoil on inboard side of each 
nieket luck presumably is a sane to guaran- 
tee separation on ejection. A'aliaiil iiishalla- 
tion w*as made by de llavilland who reecised 
the airplane on loan from Ministry of Sup- 
ply as a test bed. 
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GOVERNMENT PRODUCTS DIVISION 



Micheltingelo was a great perfectionist. He knew that where perfection is desired, 
attention to minute details is indispensable. 

The people at Rheem know this too. For in every phase of Rheem manufacturing 
...from drawing board to finished product... perfection, biy attention to the 
smallest detail, is the goal. Now add to this an enviable record of low 
per-unit cost, and on-time completion schedules, and you will begin 
to understand why the name Rheem has become a symbol of both 
quality and dependability. 

Rheem ’s Government Products Division is presently in quality 
development and production on air frames, missile and jet 
engine components, airborne ordnance, electronics 
and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company • GOVERNMENT PRODUCTS division 

DOWNEY, CAllP, • SAN PABLO, CALIF. • WASHINGTON, D. C • PHILADELPHIA. PA. ■ BURLINGTON, N. J. 
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AIR TRANSPORT 

Northeast Wins New York-Florida Battle 


CAB awards New England line New York-Miaini 
route as part of plan to bolster small trunk carriers. 


By Craig Lewis 

VVashinglon— Norflicast Airlines has 
won the bitter New YorV-Florida route 
battle, witli tlic Civil Acron.nitics Board 
giving it tlic nod to supply new competi- 
tion for Eastern Air Lines and National 

lire decision to expmd Northeast's 
nnites to tlic south is nnothcr step in 
CAB’S campaign to strengthen the 
smaller trunk airlines. It gives the New 
England carrier its big chance to grow 
into true trunk line status and to get 
off subsids-. 

The cab's choice was made piiblit 
in a press release issue under a new 
|5olic\’ (sec box) designed to eliminate 
news leaks and nimors that always bas e 
occurred when major route cases have 
been decided. 

Awards and Alterations 

Here arc the route awards and altera- 
tions in.idc ill the Ness' Vork-h'lorida dc- 

• Northeast Airlines svill get a new route 
from New York/Nesvark to Miami via 
Pliilatlclpliia, Baltimore. Wbishington. 
lacksons'illc and Tampa for a tcnipor.irs 
period of fisT years. 

• National Airlines' route svill be ex- 
tended to Providence and Boston, and 
the carrier svill he permitted to operate 
turn-around sersice in the Richmond- 
Washington- Baltimore -Nesv York -Bos- 
ton market. National svill be allowed to 
e.irrv local passengers between Philadel- 
phia and Ness York and ssil! base per- 
manent authority' to serve Newport 
Ncsvs-lIanlpton•^\'arwick, Va. It svill 
he alloss'cd to operate hctssccn ^\’ash• 
iiigton and Baltimore, and Norfolk and 
Ness port Nesvs - Hampton -\Varwick. 
h'avcttcs'illc, Grceiisboro-IIigh Point and 
Winston-Salem. N. C.. will be added 
to National's Ness- York-Miami route. 

• United Air Lines and Trans World 
Airlines' eastern terminals will be linked 
so the carriers can scirc Boston, Ness- 
York and M'ashiiigton on the same 
flight svith long haul restrictions. 
United and TW'A can serve Hartford 
Springfield as an iiitcnncdiatc |)oint hc- 
tnecn New b'ork and Boston. 

• Eastern Ait l.ines svill be relieved of 
restrictions which require that flights 
scrs'ing Boston originate or terminate 
hevond Richmond. Va.. or Cliaricston, 
\V. Va., and that Ptos idence, Hartford/ 


Springfield and New ILiscn be served 
onlv on flights between Boston and 
Richmond or Charleston or hevond. 
Eastern svill be permitted to operate 
turn-around service bctsse-cn Tainpa/St. 
Petersburg and Miami, and ss ill he able 
to offer iionstoj) scrsicc between Tam- 
pa/St. Petersburg and points on its Nesv 
York 'Miami route. 

• Capital Airlines svill be permitted to 
serve Norfolk and Nessport Ness's- 
Ihiiiipton-Waroick on flielits saving 
Ness- York, Philadelphia. Baltimore, or 
Washington. 

• Delta .Air lines ss ill be able to operate 
one-stop sersice hetssecu Tampa and 
ssestcni points on Route s4 (Chicago, 
Cineiimati. Kiioxs'iilc). 

Effective Date 

lire ness' routes and operating author- 
ities granted in the Nesv York-h'loricki 
Case ss-ill become official wlicii the 
Hoard issues its order and opinioii. ]jrob- 
abls' in about a month. Me.msshilc, 
C.^B has m-ade public the main points 
ill its decision in an effort to solse 
its sccurits' problem. 

Ill s|)itc of the fact that the decision 
was made public, a nesvs leak tipped off 
N\'all Street, and Northeast stock rose 
.several points in the sscck before the 
Board issued its press release, lii the 
future. C.-\B hopes to anmnmec its 
decision quickly enough to forestall 
leaks and rumors. 


New CAB Policy 

Civil Aeronautics Board luis adopted a 
iicss' polics' of announcing its decisions 
ill route cases as soon as they arc made. 
The new plan is designed to avoid the 
iiifoimatian leaks that have plagued the 
Board in the past. 

Under the new polics-, the C.\B will 
issue a press release when it decides a 
cose and issue the opinion and order 
later after the staff members have written 
them, Foiiiicrh. results of route cases 
did not become public until the opinion 
was written -and issued— sometimes two 
mouths alter a case was decided. News 
of the decision inevitably leaked out in 
this pciiud. with resultant effects on the 
stock market and pressures on the Bcrard 
to change its mind. 


Just before the Nesv York-Elocida de- 
cision was released. C.AB launched its 
uen- polici w ith releases on the Klorida- 
Texas and Eric-Dctroit cases. National 
was chosen to operate a direct scivicc 
bctwcai Miami and Houston for tlirec 
vears. In the Eric case, the Board de- 
cided to cxtaid .Allcglicin Airlines’ 
route from Erie to ITctroit, Mohawk 
.-\irlincs’ route front Buffalo to Detroit 
' ia Eric, and Uikc Central Airlines' si s- 
tcni from ’I'mmg.shiuii to Erie, all for 
.1 fisc \t-ar period. 

Choice of Northeast for the heavily 
trai'cled New ^'ork-Elorida route follows 
eloseh the philosophy which dcvclo|>cd 
in the kist four months of I95i in a 
series of major route cases. 

Stronger Trunk Lines 

111 these cases, the Board said it 
wanted to strcngtlicn the smaller re- 
gional tnnik airlines so they svoititl be 
more potent ermipetitors with the Big 
hour. In rewriting the eoni|>etitive pat- 
tern of the domestic airlines. C.\B 
chose a small carrier for a iicrw route 
wherever possible and repeatedly said it 
wanted to narrow' the size gap behveen 
llic Big Four and the rest of the trunk 
airlines. 

■Since this series of decisions was 
issued, the conipositiem of the Board 
has changed. Two of the three-man 
inajorits that backed the new philo.so- 
pin- mrist he.ivih— Ross Rizlcs' and [osh 
Lee— lia'C been replaced b\' lames R. 
Dnrfcc and C. [oscpli Minctti. 

Now it appears that Durfee. Mmetti 
and C.\B \ icc Chairni.ni Jose|)li P. 
.\daiiis have taken up where -Adams. 
Rizlcv and Lee left off. It is understood 
that Northeast won its new- route on a 
iT split s'citc. with Durfee. Adams and 
Minctti fasoring the New England car- 
rier. If this combination ccmtimics to 
prevail, the approach to airline compe- 
tition developed last scar will continue 
to guide the Board in the important 
loutc cases now coming tip. 

When C.'AB picked Northeast, it rc- 
scTscd the recommendation of its ex- 
aminer. who fasored Delta for the 
route. The Board also overrode the 
examiner’s disapproval of Northeast s 
relationship w ith the Atlas Corp. w hich 
holds 50.97'T of the airline's stock. 
Tough Competition 

Northeast has a tough job ahead of 
it in breaking into the New Yotk- 
ITorida market- Eastern and National 
ate liighh skilled competitors. 

A major problem will be equipment. 
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Britannia Arrives at New York 


Brislol Britjnnij arrives at Ness York International Airport on first leg of promotional tour which will take the big turboprop airliner to 
eight United States eitics and to Canada. The series 100 plane, now wearing bhie-and-whitc Bristol .Alicraft inaikings. is scheduled <oi 
i.nudnii-loliauiieshiiig service this fall under British Ovciscas .Airways Cot|>oration colors. It was demonstrated in flight al Idlewild before 
de|>arting for San Diego non-stop. Bristol has fitted the airetafl with both high-dciisity and luxury features to show it off to potential 
cu.stoiiiL'is. Forward seating is sis-abieast toirrist configniation. Louii|c and cocktan bai aft are iiichided as In a first-class sarsioii- The 
Port of New York Aiithorits. which bats turbojets at present noise levels from Idlewild. has had no difficulty with the. turboprop Viscount 
and finds the imprcssiselv quiet Britannia quite accepbble. Bristnl maiiuging director Peter Masefield heads the Britannia task force 


Airline, Manufacturer Views 
Vary on Turbine Transports 


Right now the airline owns 12 DC-5s, 
six Coinnir 240s and le.iscs a DC-4 
and ,1 C-46 which has been modified 
as ,1 piisseiiger transport. While the 
New Yorfc-F'Toridii case was in process. 
Nortlirast ordered 10 DC-6Bs. and de- 
lis'ers' is scheduled to begin in Jamiais'. 
The airline said it would bus' jets as 
soon us it got the route. 

Tlic DC-6Bs will bring a miirkcd 
improvement in Northeast's fleet, but 
even then the airline will be at a elis- 
ads'.iiitagc. nith liastcrn and National 
«|jcraling DC-7s and Super Constella- 
tions. Both of the larger carriers also 
luisc Lockheed Elcetras and DC-Ss al- 
re.idi (in order. 

Vital Factor 

vital factor in Northeast's chances 
of meeting its competition pruperls 
will be Floyd Odium's .Atlas Corp. and 
the amoiitil of backing it gives the air- 

'Hie carrier will need hcavi financial 
support to get the equipment and in 
st.illaticms it needs. 

One of Nortlieiist's big selling point' 
was the fact that a New A'ork-Floridi 
route would give it a chance to get off 
stibsidi'. During hearings in the ra.se. 
Norflicasl estimated that if it Hess the 
route during 1956 it would pnrticip.ite 
ill .1 total market of 2.s million pas- 
saigcrs. would have revenues of SH.- 
2S9.000 and would make a profit of 
S4.n7'.000. 

Ill 195s. Northeast’s revenues totaled 
S10.120.lfl0. including Sl.s:2,sn in 
siihsich. Net profit for the vear was 
SU9.9F7. 


By Riehanl Sweeney 

San Diego. Calif.— .Airline operators 
and airframe manufacturers who opened 
the Institute of .Aeronautical Sciences 
National Turbine-Powered .Ait Trans- 
portation McetiiiE here last week dis- 
cussed the merits of turboptop versus 
furliojcf engines for airline operation' 
and disagreed on the effect turbine 
engines wciiild iiave when they were 
iiihodiiced. 

Peter Masefield, iiuiiiagiiig director of 
Bristol .Aircraft Co., who floss to the 
West Coast m Bristol'' turbo|jrop 
Britannia, told scs'cral Innidred regis- 
trants that Bristol sees a long life for 
tnrbopiop'. 

Turboprop Advantages 

Tiitboprops has'e a great deal of pos- 
sible growth in tlicm. he said, svitli 
Sjsceds of user TflO niph. .ittainabic in 
1 :lcr sersioiis- Another plus factor is that 
handling and pattern cliaractcristics arc 
not too far reinoied from the flexibilits' 
of piston powered traiispoits. lie cited 
a 2(1''' loss'tT direct oiierating cost for 
tiirboprcips riser piston or tiirbojcl 
pl.mes of the same c.ipacits. He said il 
will take longer tli.in now beliesed to 
solse the turbuiet problems of; 

• .Air traffic control. Coiigcstiim is al- 
re-.ids lie.iss ,md will he aggravated by 
the turbojet iiiflexibilits. 


• Rmiivav inadequacies. Tliis conccnis 
runsvas length and strength. 

■ Icy mnwas hazards. I'urbuprups can 
use reserse piteli but turbojet thrust 
resersers arc not set |5crfected. 

• Smog area difficulties. Water injee- 
timi takeoffs increase the amount of 
smoke from turbojet engines. 

• lamd noise. .\ natural part of in- 
creased power, 

Comniiinities ssill be hostile. Mase- 
field .said. (But lie did not refer to 
noise suppression imcsligatioiis being 
coiidiicfcd ill .America wliieii ptoiiiise 

.Masiiard PetnicII chief engineer of 
the Boeing .Airplane Co. Transport Di- 
sision termed the step more of one to 
bigger and better a]ui]mient than of 
radical change, lie viid there ,ire 
(iirbiiie honiises in scheduled Iraiisport 
'trsicc. listing them as no mote car- 
huretiir troubles, ignition triuibles or 
]iro]ieIler problems Siniiiarities belsvcai 
the transports are greater than the dif- 
fsieiiccs, Pennell said. 

Less Congestion 

Pennell said the air traffic congestion 
will he rclicsed since fesser planes will 
h.indle greater workloads than are pos- 
sible with today's piston |)owercd trans- 

lle said that as cn|inecrs develop, 
airlines svill need fewer manhours of 
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ninintcnmicc per hour of flight time for 
turbojets th;m piston planes. 

Ill stmctiircs, he saw less iimintc- 
ounce, and training of maintenance i>er- 
soiinel and flight creevs promises no 
more difficult!- than the stepup from 
DC-5 to DC-4 -6 and -7 types. 

(Douglas Aircraft Co., use of a sinni- 
titor to train flight cren's before the 
DC-S itself «ill be ready to fly seas 
described b> Ivar Shognni. DC-S projeet 
engineer, .^dded qiialit} has been gisen 
the simulator by ineliiding closed cir- 
cuit teles i.sion uliich proelucc.s a lieu 
hke aircteu's see during landing and 
takeoff through the ivindshicld. Small 
models of existing airports are used for 
the television presentation. 

In addition, motion has been intro- 
duced hi livdraulics to the flight crew- 
stations, tlie same as tlio.se in flight 
nianeuvets as turns, climbs, discs, tur- 
bulence. and other aircraft inntions. 

SUogran also told of dcs-elopmcnt 
bi- Douglas engineer Harold Klein of 
a ‘'hloawai- jet’^ unit uhich neutralizes 
uirtex effects of air dr.m-n up from 
the ground into jet intakes. Attaelied 
to the nacelle underside ,ind pointed 
70 deg. downward, the jet uses engine 
bleed air. and prevents foreign objects 
fioin being picked up into intakes bs 
de.stroiing the intake sortex. 

Lockheed feels its Klectra turboprop 
is just anothet new airplane, with prnt>. 
leins of introduction similar to those 
experienced with piston powered planes, 
M. C. fladdon, chief engineer of Lock- 
heed's Califoniia Division’, said, lie 
cited compan!- expericnee « ith the inili- 
hin- version of the .Mlison 50I-D15 
fllcctra poncrplant on the C-I30 trans- 
|)ort. as u'cll as experienee with the 
Pratt & W'hitney T34 in four test 
bed Constellations for US.-\I-' and the 

Constant Speed 

I laddon cited the adi-antagcs of con- 
stant engine speed, of propellers as 
transfer agents between engine power 
and inosenient of vehicles through the 
air in lower speed ranges, and provi- 
sions Lockheed is making in its Klcc- 
tra design which will permit greater 
than normal utilization possible along 
with good potential growth. 

Greatest need, according to Had- 
don. is to obtain detailed knowledge 
on the difference between turboprop 
powered transports and |)iston powered 
transports, then plan the utilization to 
take advantage of the turboprop's in- 
licrent adi'antagcs. 

Speaking for Consair. Joseph Famine, 
assist.int chief engineer, said the great- 
est need is for an airplane svitli sim- 
plicity and teliabilitx' built into it, 
along with passenger comfort- Point- 
ing out that speed has been the factor 
looming largest in new plane introduc- 
tion. lie said Convair is shooting for 
higli speed, and— as was the case with 
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the twill eiiginc Comair-Linct— is again 
seeking to fill the niedium-.short range 
bill with its Model -S80 jet transport. 

I•'ammc said he wasn’t sure whether 
toimnetcial planes had to wait for cn- 
giiics from the military, or whether 
they were fortunate enough to be able 
to wait until the military developed 
the powerplants- 
Ground Equipment 

.American airline's .\Iaixin WTiitlock 
took issue svith the airframe people, call- 
ing introduction of turbine planes a 
new ora of air transport. Increased 
fiexibilih- will make almost aii'fhiiig 
jiussiblc in design if the carriers make 
up their minds exactly what they want, 
he said. 

•Airlines need ground equipment foe 
passengers and planes equal to the 
planes’ potential. AA'hitloek said, inste-ad 
of having the same ss-stems of tickctiiig. 
food aii3 baggage handling and plane 
senice used on DC-3 transports. Ik- 
said cities also need to look to their 
airports, that they will need runway 
lengths proportional to the distances 
they want coveted by flights originating 
in their city. 

-American still feels the main base 
maintenance concept will be best, with 
jet iiirplamis utilized iiiostK from 
g .A..\(. to 11 P.M. daily for flights. To 
train for iiiaintciianee of these new air- 
planes and flight operations, the line 
will plan its training aids program more 
tlioroughiy. so that its people will re- 
member siinultimcoiisly what they know 
of piston planes and add the knowl- 
edge iicccssan for jet work. 

William Del Valle said Pan Ameri- 
can World .kirwav-s feels the degra- of 
change has been ovct dramatized, that 
mam- tilings not thought possible fur 
jets liaic been acliiescd. lie called for 
better plumbing in planes and for self 
conb.imcd airplanes for use in remote 


areas of the world. lie approved the 
similaritv between 707 and DC-8 cock- 
pits, but called for mote integr.itioii of 
flight attitude and aircraft iiavig.ition 
and position mforinatioii. .Also needed, 
he said, is more accurate air data, which 
lias an important influence on plane 
pcrforniance, inflight changes of route, 
altitude and other flight plan segments. 

.A prov ision for old-fashioned lop of 
the wing refueling along w itii the single 
point high pressure svstcins was listed 
as a must for flexibility in remote world 
area operations. 

Ground Needs 

Speaking tor United .Air Lines, Jo- 
seph Mct/iier agreed generally with the 
just-another-new -airplane scliool. and 
added that the erv ing demand is for bet- 
ter ground services for passengers, plane 
loading and unloading and servicing, to 
coiiiplcnient jet capability. He told of 
United using a coimiiittcc svsteni to 
plan new plane introductioii. with all 
departments affected playing a 

He called for more realism bv manu- 
f.icturcrs in their performanec figures, 
using real teniperaturc.v instead of the 
N.AC.A standard day: which never hap- 
l>cns, and for more true appraisals of 
performance at high tcmpenitntcs in 
cruise regimes as well as on the ground. 

-Another area needing more realism. 
Mct/.ncr said, is engine inamifactnrcr 
claims of engine specifics in fuel con- 
sumption. Afore realistic data on engine 
power deterioration with .igc and for- 
eign iiuittcr ingestion also is needed. 

In the question and answer session. 
|)roblems of manufacturers in meeting 
contradictory airlines' specifications 
were decreased. ITiffercnccs in fuel also 
were pointed out. with no real all-air- 
linc specification for turbine engine 
fuel yet set up. 



Utidoukl«IIy an importani Taclor in the victory 
of Napoleon's forces at the Battle of Fleutus in 
Belgium in 1794 was, believe it or not, aerial 
reconnaissance. For in this battle Captain J.M.J. 
CoulcUe— “Captain of Napoleon's Acrosliers"— 
became the worltl's first military balloon obsener. 
For hours Coutelle’s balloon hovered over “no 
man’s land” and even over the enemy’s lines. 
With signal flags he and a companion relayed vital 
information back to the French Army Commander. 
Coutelle continued his aerial reconnaissance 


for Napoleon at Mayence in 1796 and elsewhere. 
But in Egypt, where he had been ordered ui 
1793, his balloon equipment was finally destroyed 
in a naval battle, 

Man's conquest of the air has come a long way 
from the uncontrollable balloons of yesterday to 
the sleek, earth-circling giants of today. Since the 
advent of powered flight, Esso research has helped 
speed the progress of aviadon by creating new 
and improved fuels and lubricants for military 
and commercial aircraft. 
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CAB Proposes Special Policies 
For Jet Transport Certifications 


\\ ashiiigtou— Special pcTfonn.tncc ic- 
quircmciits fur ttitbiiprop anti turbojet 
airer.ift ha\'c been proposed bv the 
Ci'il .\ctoiiaiitics Board. Tiles ssimld 
jppis to the ness- tiirbinc-|)o\vcrct! tr.ms- 
poits ninv starting throiigli the certifica- 
tion cycle as well as all future modcls. 

Otigiiialh scliLtliiled For cunsideta- 
tioii at liie annual .Airworthiness Re- 
view next month, the turbine tequirc- 
iiieiits are now proposed as a S|x:cial 
Civil ,\ir Regulation that would apply 
the latest rules for turhine aircraft to 
all U. S. and foreign jet transports the 
Civil .U'icmaiitics .Admiiiistratiim has 
been .isketl to certificate. 

The proposed rules will he disciissexl 
at the September .Airworthiness Review, 
bill tlie C.AB rlecidcd thet needed 
faster tfealnieiit than the nrdiiiary rc- 
vitvs process and issued a draft rele.isc 
this month. Comments on the propos.il 
must he sent to the Board by Oct. 1?. 

Under present practice, a new air- 
cr.itt is required to me'Ct inilv the air- 
worth iiiess tcqviircineiits detailed in 
Part -IB of the Civil .Air Regnlaticins 
that are in force at the time applic.i- 
tiiiii for certification is filed. '11ms. a 
niaiiuf.ictiuer who applied for certific.i- 
tioii a war ago would not hav e to meet 
tequirements added in the |>.ist war. 

rlic C.A.A has autliorih to impost 
siieei.il requirements in addition to Ihirt 
-IB to in.iintain an equivalent level of 
safets on particular aircraft, but the 
C.AB feels there is a need for a set of 
spetific. uniform rcquireinenls. 

’! lit Board thinks that when the 
lQs() .Airworlhiness Review is com- 
pleted. all m.ijor revisions of flic Civil 
•Air Regulations neccssjrv to cover tur- 
bine powered aircraft will be complete. 
In the last two scars, there have been 
substantial changes in the legulations 
to cover the jets. 

Hie C.AB detided to go ahead with 
the b|secLil Civil .Air Regulation for 
turbine aircraft in order to bring all 
turboprop and turbojet aircraft imder 
a toinpicte set of up-to-date jacrforni- 
aiice redes specifically written for the 
new f.imih of transports. 

i'hc C.AB took a major step in re- 
vision of the regulation wlien it de- 
cided to include u|x;rating rules along 
with e-crtification requirements in the 
|jro|)osal. The Board said "these two 
ph.ises of anv pcrfonnancc eode arc 
so iiilerrelaterl that tlicy cannot bo 
tre.ited sep.initelv,” 

While the C.A.A has authoritv to 
imixise special conditions for certific.i- 
tiiiii under Part -IB, it docs not have 
the vime authority for operating con- 
ditions under Parts 40, 41 and 42. The 


C.AB proixjs.d would e.slahlisli a con- 
crete. coordinated set of regulations 
coveting both o)x.'ratiii| and certifica- 
tion phase's. 

The special agntations will be dis- 
ecissed along with 17 other agenda 
Items at the .Airworthiness Review when 
it eoiivene-s in \\ ashington on Septem- 
ber ID. The C.AB Bureau of Safety 
Regulation evpe'cts 1 a to 20 foreign 
teemiical repre.scnta lives to attend the 
19st) meeting. Many of the foreign 
representatives will go on to the liiter- 
national Civil .Aviation Cltganiivatiuii 
conference which st.irts September 18 
in Montreal and will deal with inter- 
national airwiirthine.ss staml.ircls. 

.Most of the items on the agenda for 
the review arc etineerned with re'vising 
Ihe regulations to meet new problems 
and conditions involved in turbine 
powered aircr.ift. 

Curtis IVaincs Group 
To Draft Airways Plan 

AA'asliiiigtoii— .A team of II se*ieiitists 
.'lid engineers has been named bv 
Edward Curtis, presidential assistant 
for ,iviatio:i pUnning. to prepare a plan 
for a common aitwavs svsteni that will 
mei't the future ree|nircments of the 
,iv iation indiistiv. 

Ihc program calls for development 
of aviation facilities that will phase 
in with the present airw.ivs svsteni and 
also fit in with liing-ninge rec|iiirements. 
'Ihc comprehensive plan, selieduled to 
be com|)leted bv Januarv, will include 
iccomiiieiidations for imv cqiii]Muent 
testing or development that mas be 
necessary to implement the program. 


Memhers of the group arc; 

• Prc-stoii Bassett, former president of 
Sperrv Cvrosco|X' Company. 

• Or.' Sanuiel Alexander, chief of the 
Data I’roeessmg Svsteins Division of 
Ihc National Bureau of Standards. 

• fumes Anast, svsteins planning advisor 

• Cordon ITcvvev. research anahst. 

• Dr. Ralph Jolmson, vice president of 
the Rainn. Wooldridge Corp. 

• Uovd Perper, consulting engineer, 

• Dr. Ral|)h Qiieal, thief of tlic Crew 

and Svsteins Section. Psychology 

Br.intli, .Aero Mcxlical Liboratory, 

Wright .Air Development Center. 

• N'orman Smith, traffic control opera- 
tions tcinsulliuif. 

• Martin Warskow. sn|KT\ isor. ,Air|)ort 
Navigation Standards. Port of New A’ork 
.Authoritv. 

• Mithiiel AA'itonski, lecturer in atro- 
naiitic-.il tiigmctring at St- Louis Uni- 

• George Litehtord, project director of 
ict|uireiiieiits study for Ciirtis- 

Bfiulix l*B-2() Svstt'ms 
To (Control Boeing 707ts 

Bciulix .Avj.itioii Corp.’s I'ltlipsc- 
Pioneer Division h.is received a S2-S 
niillioii order tor PB-20 .nitoniatie flight 
control .systems for Boeing TOT jet 
tr.iiis]icirts. 

Deliveries to Boeing arc to begin 
next .April, i-’irst svsteans will go into 
.Amcrie.in .Airlines and Trans AA'orld 
.Airlines “O's. The PB-20. result of a 
lO-vc-ar development program, uses tr.m- 
.sistors and iiiagnehc amplifiers and has 
no vaeiinm tubes. The entire svsteni is 
designed on the bnilding-bliick princi- 
ple.'. 

'Ilie i'B-20 alreudv lias been s|X'C'ifie<3 
for use in Lotklieed ’ifi40 Constellations 
,md Klectra tnrboprops. US.AI'"s Doug- 
las C-135.A, and two Canadian military 
aircraft. 



American's Stewardess School 

Stcsvardcss School planned lor early ermstiuctfem hy .American .Airlines is 
canier to be first of its kind in U, S. The $1 iiiiilion. tssci.stOTv building, tc 
near Fort Worth, Tex., airport, will train 1,UOO student stew*aidc$scs veaily. 
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BUMBLEBEES CAN'T FLY! 


You've heard the old story! 

Rolir engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight— important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed iiireraft and missiles. 

Rohr is humming these days xvith more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for ad\ ancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are; Design, 
Stress nnd Structures, Loftirig, Equipment, Elec- 
tricat. Liaison, ami Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us todayl Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay, 




SAS Receives First' DC-7C 


Scviiidiiiavian Airlines System lias received first of H DC-TCs, and plans to put the Douglas airliner into transatlantic service Sept. 7 
betu'ecn New York and Copenhagen. Nonstop Right time eastbouad nill be scheduled at 11 hours. dS min., ssestbound at IS hours. 
Second S.AS DC-7C will go into lass AngelesCopenhagen transpolar service Oct. 7, with oiic-stop service each way. Feature of the 
S.\S tourist cabin is staggered tliree-abrcast seats to provide mure passenger elbow room. Mixed flights will carry i-4 tourist. 16 first-class 
passengers. Delivery flight of first SAS DC-7C made 4.0-t5-mi. nonstop Nesv York to Stockholm In 11 hours, 45 min. at 556 mph. 


KLM Reorganizes 
Financial Structure 

riic Hapie, UoUand-Kl.M Royal 
Dutch .\irliiics has rcoigaiiiitcd iN coiii- 
p.ms* structure in a mute to ease its 
entry into the capital niarkot, the car- 
rier li.is aniioiinccd. 

.\ii cxtniordiiiiin meeting of KLM's 
shareholders approved establishment of 
a new management group, a new sliare- 
liolder-a|)pointed board of directors, and 
abolition of a type of priority stock 
shares owned exclusively by the Dutch 
govLTiiiiient. Remaining are ono type 
of priority shares and one tvpc of com- 
mon stock, with the government hold- 
ing a majority. KLM now is also pet- 
mitted to buy- its oun shares. 

Capital Reports Loss 
For First Six Months 

M'ashiiigton-CaiJital .\irlincs has tc- 
jxitted a net loss of Si.609.000 for the 
first six months of 1956. compared to a 
net profit of 55,465,000 for tho first 
half of 1955. 

"I'.xtr.iordinan- costs involved in into- 
gratino k'iscomit fleet" iiccoimtcd Inr 
5S52.(51)0 of the 1956 loss. Iiiamic lot 
1955 was Ixrlstercd bv 55.575.000 from 
cxniipiiient sales. Same source has prri- 
diieed onlv 5662.170 so far this ve.it, 

.Although opcniting revenues for the 


six month period showed an increase 
from 522.059,000 in 1955 to 526,510.- 
000 in 1956, operating expenses 
eliinhcd from 524,155.000 to 529,145,- 
600. The expense rise is attributed to 
:idditionaI personnel and facilities to 
handle increased V'iscoimt service on 
the new route striietnrc recently 
awarded by the Civ il Aeronautics Board. 

CAA Officials Study 
ISeM' British Trans])orts 

Washington— De 1 lav ilUind Comet 
recently ordered by Capital .\iriincx and 
the Bristol Bribinnia now on tour in 
the Lh S. will be studied this week bv 
a Civil .\eroiiantics .Administnition tvpc 
Ixi.ird meeting in Kngland. 

S. II. Rolk-, C-\.\ povver|)liiiil engi- 
neting thief- and -A. .A. A'ollmcckc, 
head of CA.A's airfi.iine engineering 
hrancli, arrivexl in Kngland last week to 
join L. Morda. Region One engineer, 
and R. M.ilov, foreign engine represen- 
t.itive. ‘I'lie te.im will move to I-'rancc 
the week of .Aiigii.vt 27, to set up a 
type board meeting on the Snease 
CaravcHc. 

While in England, Malov and Rolle 
will eonsider applications for U. S. cer- 
tification of tile Napier Eland, Bristol 
Proteus and the Rolls-Rovcc Coinvav. 
.\v (in. Ty ne and advanced ll.irt engines, 
lu I' ranee, applications for U. S. ap- 


|jroval of the Marbotc II. Artoustc and 
Palcmstc engines will be studied. 

'l lie entire team also will study tlic 
•Aloiictte and the Djiiiii helicopter, al- 
though no type board meeting will be 
air.mgcd for tlic two Snc.ise aircraft. 
(-Another Comet story is on p. 72.) 

Luesa May Piircliasc 
Omyair-EIand 440s 

San Jose. Costa Rica— Costa Rica's 
ii.ition.il airline. Laesa. is discussing the 
purctiase of Convair 440s |sowercd by- 
Napier Eland tnrbo|)rop engines. 

Laesj now- uses Convair 540s on 
routes from Costa Rica to Mi.inii. Fla., 
Paiiania, Puerto Rico, El Salvador .md 
Mexico City. 


Shortlines 


► Cisil .Aeronautics .Administration ofR- 
cials met with Boeing .Airjjtane Co. en- 
ginccis and test pilots in Seattle list 
week to discuss air traffic control and 
airjjort problems involved in jet tr, ms- 
port operations. C-A.A group included 
representatives of the ()flices of Plan- 
ning. Research and Development, -Air 
Traffic Control. .Air Safety and Kcdcral 
Ainvays and Airports. 

►.Air Transport Assn, reports that 
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YOU CAN EXPECT Km FROM 

GENERATOR SYSTEMS 

New models for high-altitude, 
high-performance aircraft 

Bendix Red Bank now makes available an extremely 
wide range of DC generators, including more models 
than ever before for high-altitude, high-performance 
requirements. Add to these a complete (ine of precision 
protective and control equipment, and you have the 
reason why Bendix Red Bank offers the most efficient 
answer to your DC system needs. All units feature 
maximum reliability, minimum siae and weight, 
and maximum installation and servicing ease. For full 
details, write rei> bamk division, bendix aviation 

CORPORATION, EATONTOWN, NEW JERSEY. 


Red Bank Division of 



BENDIX RED BANK DC 



A thousand products— 
a million ideas 


scheduled airlines flew 2,241.867,000 
passcngcr-miles in Mjv. a 12-2% in- 
crease over May. 1955: Scliedukd air- 
line passenger fatalit) rate for the veat 
ciidinl in July was .95 per 100 million 
passtiigcr-milcs. The rate was .10 for 
flic international airlines: 1-15 for the 


^Canadian Pacific Airlines has signed 
a $376,000 contratt for a new office 
building at Vancouver International Air- 

► CINTA, a Chilt-jn airline, is maufii- 
lating a bantiago-Miami passenger serv- 
ice this month with weekly flights using 
a.S-passengcr C-46 equipment, 

► FIs ing Tiger Line, a new member of 
the Air Transport .\s.sn., bought stock 
in .Vr Cargo. Inc. which is owned by 
several of the scheduled airlines. .Air 
Cargo. Inc., began its first pickup and 
delivery sers’icc for Mying riget Line 
Aug. 1 in Detroit. 

► KL\i Royal Dutch Airlines' p;isscii|ci 
sales in the United States for the first 
half of 1956 sverc 12.7% higher than 
sales in the same period last year. KLM 
height business increased 27.6% in the 

^ Lines Aeiee [taliane has been granted 
a S6.2 million loan bv the Kxpott- 
Ini|>ort Bank to finance purchase of 
I.ockhccd 1649 Constellation cquip- 


► Mohawk Airlines wrried 26.339 pas- 
sengers in July, a 9.5% increase over 
the previous JuK. Traffic for the first 
Etsen months of the year totaled 192.- 
951 pas-sengers. 54.5% more than the 
airline carried during the same period 


► Oaatk Air Lines leased three DC-3s 
fruni the Na\y and will have Pan 
American World .Airwass modify them 
to the Ili-Per DC-3 configuration. 
When modifications arc completed on 
all three planes in October. Ozark will 
then have a fleet of 20 DC-3s in sched- 


► Swissair carried 346.562 passengers 
dnrinj the first lialf of the year, a gain 
of 2s% over the 1955 period. Load 
factor was 65.5% as comp.ired with 
61.1% for the first half of 1955. 

► United Air Lines flew 429.530, OOfI 
pi.ssengcr-milcs in Jiih. an increase of 
11% over the previous July. . . . United 
has signesi interline agreements with 
Gihraltar .Airwass. Braatheos South 
American and Par East -Airtransport. 
Uniem of Burma Airways and Cambrian 



COCKPIT 

VIEWPOINT 


By Capt. R, C. Robsoo 


Control Communications 

.A question wliicli has been asked repeatedly in recent weeks is. "AA'liat 
can be done right now about air traffic control?” ,A start is being made 
of course, on the long-range plan-but mostly people arc interested in 

W'fiat happened tlic c'cmng of July 20 in the W'ashington area is typical 
of problems sshere some immediate remedies can be applied. Mainly they 
concern communie.itions— still the area of greatest need. 

Kor reasons unknown at the time, the Washington Center was liasiiig 
extreme difficulty understanding pilot reports on 124.0 nics. It was necc.s- 
saiv for cservonc in the air to repeat and repeat and repeat. And it was 
also nccesiity for aircraft close in to relay clearances to those further assay 
since the center could not establish tsvivsvay communications at the fringe 
of the control zone. 

Radar Went Out 

Tlien a rainshoss er bit the area and, as always, the radar became ino|)cra- 
tivc. Approach times jumped to nearly tsvo hours and a snarl ensued that 
bordered on comedy. Of course, it ssasn’t funny. There is no humor 
attaclied to holding inside a thunderstorm svatching the fuel drain ass-ay. 

•A trip to the Washington Air Route Traffic Control Center after landing 
disclosed scscral interesting facts. Tlic controller using 124.0 had a receiver 
whicli also svas iiooked up to 155.9 (the military cn route frequency) in 
such a manner that tlie unssanted signals could not be cut out. The con- 
trolier svas forced to listen to tsvo frequencies, one of which svas producing 
■'garbage” (the controller’s osvn ssord) from hundreds of miles assay. If 
es’cr there ss-as a case for a hands man svith a wire cutter this ss-as it. 

The only accident obsersed on this trip svas the spilling of a bottle of 
coke oser some .saiidsvichcs and posting strips. This occurred sslicn a con- 
troller made a quick mose to the adjacent position and upset his dinner. 
Since the Washington Center is 11 men short, this cress- had been on duty 
contimiouslv since 4 p.m. (it was then 9 p.m.) svith no relief and therefore 
it was nccessam to gobble "dinner" a bite at a time botsscen radio trans- 

Enough Receivers 

So here arc some things that can be done noss- for traffic control. With- 
out inininhzing the need ff>r continued progress tosvards .nitom.itic message 
” ■ ■ ss-ork Si-itli ptes 


t that 


psisting iind hand microphone tceliniqucs for 
it is obsious that there must be enough radio receivers to go anmnd— one 
for each frequency— and the equipment, indndiiig antennas etc., must 
be ”hi-fi” and capiiblc of coserage to the extreme of the controllers -/'one. 
Obsioiisis "rainproof " radar ssoukl also help. 

More than .mything else, ssc need cx|>cricnccd men to operate this 
ssstcin. .As prcsiously reported in this column, controllers have been leas- 
ing llieir jobs in droscs latciv. C.A.A has hccTi trsing to remeds this for 
sesew! years si.i more |xis and upgrading. Recently , honcser. the Cis’il 
Scnicc Commissimi snhinittcd criteria which would downgrade many 
contrtrllers and which mas- cause additional manpower loss in these sital 

items like these could be corrected in jig time. Thes arc not spectacular 
cure-alls, but they arc tspieal of the small ills that plague out jirescnt 
system. .A team of tras cling trouble shooters, atincel with ninnes and 
antliorits. could no doubt find mans more corrcct.ihic items. .\iui such 
improsenieuts might help tide us os-er until the days of '"rhe Plan." 


AVIATION WEEK, 


ust 20. 1956 



AIRLINE OBS E RVE R 

► Air Tmiisport Associiitioii li;is rcjtlicd ;i definite decision on ;i collision 
Wiiniing dcsicc after a Muct day meeting witli inanufatturcrs. Of 2(J pro- 
posals made, the special ATA edminittec found that 10 showed a thoroiigli 
iindcrshaiiding of the problems insohed. The design selected will be sub- 
mitted to airline niaiiagcmcnts for further tesiess' before a final decision is 

► Pan Amcriean-Graec Aitwass will install a new SyncliO]5haser prO]>cllct 
synchronizer on a OC-7B for tests on regular service between New York 
and Buenos Aires. Mamifachited bv Hamilton Standard Division of I'nited 
.Aircraft Corp.. the Svnclirophascr is said to reduce noise to the equivalent 
of 800 lb. of additional sound-proofing. 

► .American .Airlines will install reflecting light.s on wing tips of its Lockheed 
I’ilcctras as a ground anti-collision device. Capt. John Harris won 55(10 
for the idea under the airline's nc\s cinplosc snggostirrn program. 

► If international air traffle continues to grow at last scar's |)acc, ton-miles 
handled by international carriers in 1959 will be double that of 1955. If 
the average rate of increase during the past four vears is maintained, traffic 
will have doubled by 1960. 

► British Cnvcmnient has formally asked to open negotiations with the 
Soviet Union for direct air service between London and Moscow hut has 
had no response from Kremlin leaders. Britain ha.s long favored direct 
service between the two capitals and hopes to get <m imitation similar 
to that (ifftTcd Pan .American World .Airvvavs. Meanwhile. British Liiropean 
•Ainvays wants an air link with .Aeroflot at Berlin. Discussions between the 
two governments last November led nowhere due to the British foreign 
Office refusal to carry on negotiations with the Coniimniist East Genn.m 
.Administration. 

► Ca[iifal .Airlines is installing a new type fuel dump chute on its A'isconnts. 
'Ilic jettison pi|>c. inodnccd hv Vickers-.Arinstrongs. Inc., is not retractable 
and IS mounted on the trailing edge of each wing. Cbiites will increase 
masimnin landing weights for longer hauls, arc tasored bv Capital for 
safety reasons and simplicitv of ojjcration. 

► .Australians have abandoned hope of an extension of Qantas Empire -Air- 
wins' routes beyond Sim I'rimcisco to Nesv A'ork and London to complete 
an aronnd-the-vvorld service. Observers in Australia believe the extension 
has been refused because permission h.as never bceai granted to P.in 
.American fur a route betsveen .Australia im<l Nesv Zealand. 

► Japanese government, which recentlv announced jrlans to build two twin- 
engine turboprop transports, expects the first one to be cainplelcd bv the 
end of 1961. Design and cxi>crmientation is .scheduled for 1957-58. 

► Air travelers behind the Iron Curtain now get three times as main 
Czechoslovak crowns for dollars as they did under old rates of exchange. 
This is the first admission by a Sovict-bloc natron that its cntreiies is 
jjcggcd at an imrcalistkally high rate in relation to the dollar. Official 
dollar exchange rate for Riissiaii ruble is four to one. Eor sonic coimncrcial 
Uses, a rate of eight to one is available but a more realistic exchange rate 
would be 10 to onc. 

► Ilvdrant fueling for helicopters using the mid-Manhattan heliport now 
under constniotion will be provided by an underground system being 
installed by Shell Oil Com)5any at the BCith Street site. Shell will sell avia- 
tion fuel at the heliport an a non exclusive basis under a five-year agree- 
ment with the Port of New Y'ork Aiithoritv. New York's newest airjjort 
faeilitv will be first in the area with the hvdrant svstein. 8,800-galloii stor- 
age capacity, however, is much smaller than the fuel faniis at the other 
airjiorts— tlic -1.880, 000-gallon facility at New York International, for 
example. 


Surface Mail Rates 
Established by CAB 

Washington— I'inal rates for hauling 
surface- tiiuil by air were set last weeC 
by the Civil .Aeronautics Board at the 
temporary rate levci.v which the Post 
Office Department has been using for 
-ilmost three years. 

C.AB decided the airlines should be 
jxiid for carrying first class and other 
preferential mail at these rates; 

• Rate of 18.66 cents a ton-mile be- 
tween New A'otk/N'cwatk and Chicago, 
J;,cksonvillc, 'I'anipa and Miami, cflcc- 
tivc Oct. 1, 1955. 

• Rate of 20.0-1 cents a ton-mile be- 
tween Chicago ,md Washington. Jack- 
sonville. Tampa and Miami and be- 
tween Washington and Jaeksomille, 
'J'ainpa and Mi, uni. effective C)ct. 1, 
1955. 

• Rate of 18.98 cents a ton-mile bc- 
tvvecai Seattle, Portland. Salem, Bend, 
Redmond, Eugene. Medford, Klamath 
l alls, San ITancisco. Oakland. Saera- 
meiito. Stockton, Modesto, Merced, 
Salinas. I-'rcsno, A’isalia, Bakersfield. Los 
Angeles, Long Beach and San Diego, 
effective Nov, 22. 195-1. 

llicsc arc the rates under which the 
Post Office has paid the airlines since 
tlic surface mail experiment started on 
Chicago-New A'ork and Washington- 
Chicago routes in October, 1955. Since 
then, the experiment has been tx- 
iwndccl to Elorida and the AA'cst Coast. 
Coast. 

'I’hc rates apply to American .Airlines, 
Capital .Airlines. Elying Tiger Line. N.i- 
t;onal .Airlines, Slick .Ainvays, Trans 
" orld .Airlines, Delta .Air Lines, East- 
ern .Ait Lines. Northwest -Airlines. Rid- 
dle .Airlines, United .Air Lines and 
AA'cstcm .Air I.incs. 

In its decision, the C.AB sviid suif.icc 
mail is a profitable form of traffic to the 
airlines since it is carried on a space- 
available basis. The Board rejected argii- 
nients that the service should p.ay a full 
-•liiirc of allocated costs and said the 
lates should only have to cover addi- 
tional costs involved. 


f.iiflhaiitsa Sppci6(*s 
CoiiM'ays 

London— Rolls-Rovce reports Luft- 
hansa has sjiecified Cunwav bvpass en- 
gines for font Boeing 707s which if has 
(111 Older- This is second order fur Coiv 
wavs oil .American airframes. 

Trans Canada ordered four Douglas 
DC-8s with Coowavs. In addition, 
BO.AC has specified Conways for Boe- 
ings wliicli it is seeking government )icr- 
mission to order. 
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SAFETY MODIFICATIONS: 



WORLD'S FOREMOST 

LODE ST-A.R, 

MODIFICATION AND SERVICE CENTER 


Lear Aircraft Engineering Division has engineered more 
improvements fur Lodestars than any other business air- 
craft center. ..has qualified more Lodestar iiiiproveiiieiils 
for Transport Category certification than any other 
modification center... has developed and uses more 
production tooling for Lodestar inodifiealioiis than any 
otlier company . . . does more Lodestar "80(X)-lir.” over- 
hauls than any oilier service facility ... installs more 
radar in Lodestars than any other agency . . . designs and 
installs more Lodestar cabin furnishings than any other 
interior specialist ... does more Lodestar exterior paint 
jobs tliaii anyone else. In short, tiowliere else cun you 
find so many services or so much Lodestar experience. 




AERONAUTICAL ENGINEERING 


Kiisnitm Etigiiieeriug Edncalioti, Purl I: 


Soviets Pick the Electives, then the Joh 


By l.i'on Trillinj! 

In the United Sinte.s nnd in niu.,t 
W estern eomittiei, ;i ni.iii tr^iinccl iis 
nil ckctrienl engineer lins ii wide range 
lit einpluinient nobsibilitici. lie nun, 
tor instnncc. scck n job nitli n finn 
in.innfaeturing electric .ipplianecii. or 
nitli a teleplumc conipanx iniprming 
the efficiency of comnnniiciition nct- 
niirks, or nith nil airct.ift builder de- 
signing iiutomiitic control or radio 
e(|nipmeiit. 

riic range of his s))ocinl skills in the 
field of clcetricnl engineering should 
eiinble liini to linndlc nm of these po- 
sitions after <i brief training period on 
the job. and he will liaie sufficient gen- 
eral engineering traekground to orient 
himself. 

Iliiriicontal np|»oaeli to engineering 
education is the onh' possible one 
sshen edueatirmal institutions arc inde- 
pendent from prodiicthe facilities. It 
stresses seisatiliti and fnndanicntals. 
It allows great flexibilits in the distri- 
bution of engineers. It leases the last, 
most specialized )>orti(>n of the engi- 
neer's training to Ins einploser, to w hom 
this i.s satisfaetors since mans- trade 
secrets and imieli proprietary infcinna- 
tion is best kept restricted to as few 
ixople as possible. 

The situation is altogether different 
111 the Sosiet Union. Responsibility for 
the productis'c actisits of the nation is 


dis'ided among a small ininibcr of power- 
ful iiiiiiistries. e-aeh of which has full 
charge of a definite segnieiit of the 
industrial cconoms: the Ministry of 
lleavs Machinery Construetion huilds 
steel plants, large installations, and the 
Iwsic |)roductisc eciuipineiit facilities; 
the Ministry of Light Machincrs pro- 
duces automobiles, trucks, medium ma- 
eliinc tools; and so on. 

I'.ach ministry is responsible for many 
scriiccs and much auxiliats et|uipnieiit 
needed in its main task; housing in 
newly dcsclopcd areas, factory eonstruc- 
tioii, light and specialized tooling, eon- 
Irol equipment, safety cquipment, 

The economy is organized largely by 
vertical integration and each ministry 
strives fora very liigli degree of antareliv. 
Ill irarticuUir. each ministry trains in its 
own institutes the skilled personnel- 
engineers. eeoiionnsts, and olliers — 
necessary for its operations. i.\ii ad- 
ministrative conncetioii hetwcai iiiin- 
istry and engineering institute w-.is sev- 
ered hy the 19-16 decree on higher edu- 
cation. Since neither teaeliing per- 
sonnel nor ciitrieiila were appreciably 
modified, the |)r.ietie.il effect is not 
likely to be great for some time. I 
,M the Bauman Institute the Ministry 
of Ileavv Machiners trains not oiilv 
nicclianieai cnginecis but also elieinieal, 
electrical, and civil engineers, and even 
teonomhits and personnel managers. ,-\t 
file Moscow Oil Technology Institute 


the Oil Production Ministry trains not 
only chemical eiiguicets but also mc- 
eliaiiieal .md other engineers requiied 
to design and |5ruducc drilling ma- 
chinery. control and valve equipment. 

meehaiiical engineer of the heavy 
industry ministry may be trained to 
design the same valves and piping as his 
eolk-ague of the Oil Production Minis- 
try witlumt any interchange ever being 
contemplated. 

Particular Field 

In view of the utilitarian bias of 
Soviet cdiieation and tbe predomin.int 
place of the natur.il sciences and engi- 
neering, it appe.itcd dcsir.ible to e\- 
aniine the training and background of 
.1 groii|) designing and eoiistriittiiig d 
particular industrial product— an aircraft 
—to judge the sy stem on its own merits 
and to cvalnalo how effectively it ful- 
fills its stated purimsc. 

.\ctive fimdaineiihal research is essen- 
tial to planning of an aircraft; its design 
anil construetion require great engi- 
neering skill: its successful production 
is considered essential bv the Sov iet 
Ic.idcrship. 

'I'hoiigli close coimcetion with niih- 
liirv hiiilclup nnifccs detailed iiifiitimi- 
lion difficult to collect, aeronautical 
cnginecting is a elenirly defined field 
cnmeiiieiit for a "ease study"— and it 
liapiiens to he the field of teehnit;il 
activity of the writer. 

Before an aircraft designed to the 
specifications of ait force generals or 
airline eseeiitivcs completes its first 
successful flight, the acronautic.il in- 
dustry goes throngli a complex process 
of fuiidainental and ap])lied research, 
development and testing, design and 
finally )>roductiiin. 

Competence and creative activity in 
a iiimiher of basic sciences form an 
inilispeiisiible background. Mathem.i- 
tics and fluid methanies arc needed 
to determine the flow of air around the 
airplane. Solid mexhaiiics to predict 
the elastic and plastic properties of the 
airframe under stress and at high ftni- 
peratiiies. Phvsics and electronics un- 
derlie the principles of niodern instru- 
mentation and automatic control. 
Chemistry dictates fuel selection. Bi- 
ology ami physiology predict pilot reac- 
tions under extreme maneuvers. 

The research scientists thus performs 
an indispensable preliminary task and 
offers valuable help to the designer. 

Ills results arc applied to acronai> 



ONE OP THREE Sukhoi espcrimentdl della fighter iiiodeJs that flew* at Tusliiiio ait shew*. 
'Iliis model shows ladomc nose, chin air intake wliicli iiiav be bifurcated and 30 mm. 
cannon guiiport just forwaid of leading edge of delta wing. Note thin delta wing and 
low- set hodzontal tail. 
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YAKOVEEV buper l-'lashliglit all-wiiitlier fighter vhnviv pointed raduinc, slim engine nacelles, two wing tciiee.s milbnard ol engine iiaeelk 
and eouvt.iut cliotd of .swept wing. Note ventral fin just below bll and tandem cockpit aceornniodating pilot, radar ciperatnr. 


heal problems by ".ipplied seientisis " 
in 'develiipiiient engineers." I liese 
inui appK the l.ius of fluid motion to 
c.ikcil.ite the tunper.itnre distribution 
and the lift and drag forecs on Jii air- 
plane wing, or theory of elastieitv to 
study the stressed skin .md thin shell 
stiiietnres basic to .lirfr.mies. or expeti- 
nient.ii teelniiqiies to test the eiin- 
figiir.itions eonimon to most aireiaft. In 
short, tills group must midcrst.iiul the 
lesiilts of finidament.il rescareli and 
in.ike Iheni exim eiiiently avail.ible to 


When the details of the design arc 
enmpkted the blueprints are translated 
into the finished jitodiief un a produc- 
lioii .issenibly line, under the super- 
vision of eiigineers vvliii iiuist be fa- 
miliar with aircraft prohlems hut whose 
m.iiii skills Ik in the fields of prudue- 
tion seliediiling. m.ielinie tool design 
uikI o|>er.itioii. ni.m]>owcr management. 

It is as a direct result of their efforts 
that tile actual airplanes roll off the 
assembly line. 


The task of in.iking an airplane i, 
finis broken down into font main ac- 
tivities: research, development, design. 
,md ptodnehnn. No definite hmind.iries 
exist. N'evertheless, tliis division of 
the task is convenient since the |5eopk 
iiiainh eng.iged hi eaeh aetivitv require 
definite skills and attitudes wliieh Ihev 
acquire from different training gnumds. 

'l lie degree to which there is iiiter- 
eonrsc hetween the v.irions activities in 
the form of recomniendations for ini 
prinements or suggestions for mc.mnig- 


Turned Into Blueprint 

W hell the fuiidaiiiental seieiltist and 
the applied seieiitist have done their 
work, the design te.iiii uses their re- 
sults to piepire a hliiepriiit wliieli b.il- 
aiite-. .ill the reqnirenieiils of the eiis- 
toiiier .md takes due account of vvlul 
the av.nl.ihk productive nnielnnerv can 

111 its opeT.itioii the design team is 
iisiialh broken dow n into several groups, 
u pieliiiiinary (or general) design group 
wliieh decick"> on the broad mitlmes 
and eh.ir.ieteristics of the planned air- 
uift and eartk's llie ni.ijoi rcspoii.si- 
hilily flit its perforniaiiee: a series of 
sections wliieh specializes on definite 
p.irts (wing group, fusekigc group, land- 
ing gear .nid liydranlie svsteni group. 
IKiwerpl.iiit |ri)ii|5. etc.); service groups 
which give expert advice or guidance 
on sjieeial (iroiilems (aenidv iianiies 
group, eleefronics and svstems group, 
etc.); ,uul groups responsible for cverv 
type of testing (in the wind tminel 
ill flight, sttiietui.il and fatigue testing, 
engine testing, etc.). 


Htu'k^roimd : .\iithiir tiiul Stiulv 

"Soviet Tduc.itiim in .\eriiiiaiitics: Case- Sliiilv" bv [,eoii Trilling is a part of an 

rs-amhution of Soviet cdue.ilioii in .scicnec ;uid te-diniilogv unde-rtakeii bv tlic Center 
lor [nleiiutimiiil Stmlies. Maseicimsctls Institute vll Tcelmologv under a eraiit from 
the Cariie-gic CiiT|ioiation of \'ew* Vork. (Soviet Kdiicjlioii in Science and Te-cli- 
riologv. All l'\.muiiatiim of Some of the ynalitative l-'actois. N'oliime Two. Soviet 
Ldiieafirm iu Aerniiaiities: \ Case Stiidv, bv I.. T'rillmg. Copvrlght. 1936. bv the 
M;iss.ielmscttv lustllute of Tcelmologv.) 

,\ retKirt on the geiicul findings of this rcsexireh. teiihitivelv entitled Soviet Ivdn- 
c-atioTi in .Science and Tethnologv. is vchednlerl for |mhlicafiiin earh in I9s7. 

Or. T rilling is assishmt professor of acronaiilieal engineering at MIT. Born iu 
Poland of Russiau-spcakiug parents. Dr. Tiilling reeeiu-d liis seeniidarv school idti. 
cation iu l-'rancc. .After emigrating to the Ibiitcd States in 194(1. he entered the 
California Institute of Tccimology where lie leeched the degrees of baelielni ot 
science (1944i. riiasler of science (19461. aeniivaufieal engineer (194T). and doctor 
of philosophy (194SI. 

Or. Trilling was a Fnlbright rellim in I'rjiicc in 19s(l. flc was appointed a ic- 
se-jieh asscicute at MIT in I9s| and lias been .assistant professor of aeronautical 
cngineciing at MIT since 1954. Professor Trilling’s chief fields ol study and interest 
are uerodviiamies and fluid ineelinincs. 
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full new research problems is a mc^asute 
of rlic lic-.ilth of the industrc'. 

In general, the Russian research sci- 
entist receives his eiUication at a iini- 
\ersitv’ and carries on liis work in 
\arious institutes of the Academy of 
Sciences. 

rile development engineer may be an 
ainmnn.s of a polytechnic institnfc, an 
aeronautical institute, or a military air 
acadeim; his svork is done at an acad- 
enn institute or at one of the large 
leserch institutes sponsored by tbc avi- 

Seseral leading designers ap[x:ar to 
Ik graduates of the Zhukos skii Militar;' 
•Air Acadcim', but the in cnige engineer 


is trained at an aeronautical institute. 
Designing is apparently done at design 
bureaus, and the testing at TsAGI 
(Central .Acto- and HsdrodMiamie In- 
stitute near Muscow). 

The production eiigiiicct. usualh a 
product of the acroiiaiitical or air tech- 
nology institutes, operates at the factory. 

k'irst the undergraduate training of 
engineers will be disciisscd gencralh 
and that of aeronautical engineers in 
particular, then graduate training and 
icscarch in aeronautics, and finally the 
contributions of research in basic sci- 
ence to the dci clopnicnt of aeronautics 
ill the Sos'iet Union and the integration 
of the various parts of the aeronautical 


complex under the ministries respon- 
sible for its functioning, iiiainlv tlic 
Ministry of Aircraft I’roduction. 

HIGHER EDUCATION 

.Among tlic 791 institutions of higher 
learning in the Soviet Union there arc 
53 universities; 502 institutes devoted 
to training elcincntarv' and secondary 
school teachers, librarians, etc., and 436 
institutes of various sorts devoted to 
professional training, 296 of the last 
(65%) devoted to engineering. 

Of 128 major svibjccts in which 
-Moscow Universitv offers a degree, 95 
(747t) arc in the natural sciences and 
engineering; at Leningrad Universitv', 
the proportion is 68 (75%) out of 93. 

I'lvcn ill the absence of accurate sta- 
tistics on the distribution of the stu- 
dent population, these figures indicate 
the predominant place of the natural 
sciences and engineering in the Soviet 
educational scheme. 

In contrast to the .American system 
of a iiniltitudc of independent privately 
endowed and controlled universities and 
institutes supplemented by a smaller 
number of state universities, the ad- 
imnistration of the Soviet system is 
highly centralized. Most institutions 
of higher learning were controlled by 
the central authority before the Revolu- 
rioii. 'Hie Soviet administration has 
preserved this arrangcnicnt, with the 
USSR Ministry of Higher Education 
cxctei.sing exclusive academic control 
over the emtirc system of higher schools 
and directly adniiiiistcring the m.ijorih. 

.Academic control includes setting and 
enforcing standards of admission and 
teaching, establishing programs and 
ciirricnla, selecting textbooks, granting 
degrees, passing on flic qualifications 
of tbc faculty. 

Administrative Role 

Prior to 1946 only the universities 
and the polytccimic in.stitntcs were 
adniinibtet^ directly by the Ministry 
of Mducation; the teclinical institutes 
were attached to the industrial minis- 
tries, for wliieli they trained specialists. 

Under the 1946 administrative re- 
organization tlic major engineering in- 
stitutes (mechanical, acroiiaiitical. 
l>ovver. electrical) were placed under 
the Ministry of Higher Kducation. 
Tliis reform, aimed at broadening edu- 
cation and promoting interchange of 
ideas and information between various 
fields, docs not yet ajipcar to have had 
am noticeable effect. Tlie aeronautical 
institutes are still largely staffed by 
patt-time employes of the .Aviation 
Slinistrv and the Zhiikovskh Military 
.Air Ac.tdcmv hv tliosc of the Ministry 
of Defense. 

I'br purposes of academic adminis- 
fciition the university or iiistitiitc is di- 
vided bv subjects into departments 


QoJU ^leci^ Qo: 
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Transformer, Gun Fire Power Supply 
115/220 volls-400 cycles 
10 V.A.. (Hermetically Sealed) 


DESIGNING, ENGINEEIIING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 



. . . ani wiany other /troducts. Specialists in mass speetrometei 
hermetic sealing. Write ns regarding yoiir requirements. 
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(fakiiltctyj, cadi of vvliidi is divided 
into cliairs (fcafedry) supervised by se- 
nior professors. 

Mathematics department, for in- 
shmcc, may liavc cluirs in mechanics, 
differential equations, algebra. Haeh 
chair, cs|>ecially in the larger universi- 
ties, includes several courses, cadi 
headed by its professor. Mechanics 
chair miglit include profesvorsliips in 
fluiel mechanics, elasticity, rigid Isody 

Below the r.iiik of professor on tlic 
.Academic ladder is the docent, equiv- 
alent to associate professor or assistant 
professor. A docent may head a course 
or oven a chair or a new or relatively 
unimportant department, especially in 
.some of the .smaller universities or in- 
stitutes, Then follow the senior as- 
sistant (equivalent to an instractor) 
and the assistant (graduate teaching 
fellow), who may teach sections of a 
course outlined by a senior staff mem- 
ber. or cniieluct problems and laboratory 
sessions. (In the larger universitiev 
even the recitation periods arc in the 
charge of docents.) 

Communist Courses 

With a few exceptions, the regular 
midergradiiatc course of a university or 
institute lasts live to six years during 
vvliidi the students devote 10% of 
their time to lectures on Marxisin- 
Lenism. historv of the Comnmnist 
part)', dialcctrical niatorialisni. and re- 
lated indoctrination subjects. T he rest 
is a technical ’curriculum which starts 
on a broad basis and gradually become^ 
specialized. 

To get credit for a course stiulents 
must pass an examination given liy 
the chair in charge. T o graduate and 
receive tlicir diplomas, tliev must pass 
a mimircr of oral and written examina- 
tions and defend a tlicsis before an 
examining committee selected and sent 
over by the Ministry of Higher Educa- 
tion. 'ITie cinpliasib on individual 
work and the requirement that a thesis 
be defended for the granting of a 
bachelor's degree antedates the Revo- 
lution (see biograpliv of V. Golubev 
in IZV. Afc. .Vank [Ofd- 7'ekh. .Vaiifc], 
1954, Vol. 12). Blit the projects rc- 
(|iiircd of liachclor candidates dn not 
alwavx break new ground (Rottgardt). 

Having obtained his diploma, tlic 
student must be fitted into tlic fabric 
of productive society. In tlic United 
Stalc.v this is done by a rather liap- 
liilzard but effectively flexible process in 
which prospective employes and em- 
ployers strike individual bargains in 
the open market, the law of .siipplv 
and demand left to adjnst the distribu- 
tion of graekiating technicians through 
pav'-scalc differences. 

AniCTican education i.s broad enough 
to allow this process to operate cffcc- 
tivcl)'. In tlic United States in 194(1. 


1942 the aeronautical industry expndcd 
very rapidly by absorbing mechanical 
an<3 civil engineers, physicists, mathe- 
maticians, and other personnel, and 
even today an aitcraft conrpany niav' put 
a former civil engineer in citarge of a 
structures group (as Lockliccd has), or 
a phv'sicist as deputy cliief of flight test- 
ing. Hcxibility helps allow segments 
of tlic ccoiiomv to cxpnd and contract 
rather rapidly as circumstances require. 

In the Soviet Union the problem is 
mainly to assign individual students to 
individual openings, and this is done 
.somewhat differently in the universities 
and tile specialized technical institutes. 

Uaiversity (and to a lesser extent 


polytechnic institute) students ate des- 
tined to careers in teaching and re- 

Tliosc who show exceptional promise 
arc recommended by the professor in 
charge of their cliair and approved by 
the examining commission for iniiiiedi- 
atc entry to graduate school. TTicit 
number is small, on the average under 
2% of the graduating ckiss. Others arc 
assigned to tc.ich at pedagogic insti- 
tutes (normal schools) and secondarv 
(high) schools or to do research at 
di.stant field stations for a stage of sea- 

Assignments take into account per- 
sonal Tactors, but the main eomidera- 
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as an Aiitonotics 
Etifi'inepr... 

you ran achieve science-fact 
far strano'er than science-fiction 

Today at Autonetics llicre are elaliorate automatic 
control systems actually being develojjed. designed and 

produced in quantity that make tlie mechanics of the 
wildest space fantasies look ordinary. 

For example, where in the pages of seience-fiction is 
there a robot that roni|>ares with AuTONETICS’ new 
airborne digital computer? Tliis 3-cubic-fool brain 
can solve mathematical problems in one second that 
would take a math whiz with pencil and pa]>er 9 
hours, or require a clothes closet full of ordinary 
coniputer equipment, ft ran continuously integrate 
93 quantities simultaneously . , . through .'51 removable 
panels of etched, transistorized circuitry. 

This is only one example of Autonetics’ far-reaching 
electro-mechanical technology. There are hundreds of 
other areas of equally advanced opportunity in missile 
guidance, (light control, fire control and special 

automatic controls. Among your tools are the latest 
data processing equi|>ment. |>Ius modern and roin|>Iete 

environmental and (light test facilities. .AutONETICS’ 
scientific leadership is selling the pace in (his field 
with its unique 10-year backlog of know-how. 
01‘1'OltTUNITIES SOR; 

Coiiqiuicr Spericilihir! 
hlcrlro-.Merhanirat Designers 

Fire (itriitrol ^)Ktem» Eniiiiieere 
Ftlahl Control Syrtenw Engineers 
Elerlronirs Rescorrli Spcriu]i>ls 
Computer I’roariiinmerb 
(!omputer Enaineers 

Elcrironic Enaineerina ICrilers 
Inerliul Inslrumenl Develoimieni Eiiaineers 
Preliinin.-iry .^nnly^iA and Design Ensineers 
Also OpeniiigH ter Drarisnicn and Terhnicians 
Com.vct: Mr. A. Krmielli, Auroxaiics Eiiaineering l^er-onm-l OfTice, 
Doirt. 99t.«A\V. P.O. Box AN, lii-linower. Cntilorma 

Autonetics 

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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tioii of the Ministry of Iligbcr Edu- 
cation and the "Cadtc Commission" 
Ilf the Communist patty witiuiiit o'ctt 
consultation with the individual 
(though personal connections may play 
a role in reality). It is considered nor- 
mal to send individuals to sections of 
the USSR distant from their homes 
for this period of seasoning. 

Once assigned to a position, nom- 
inalh- for three years, the young engi- 
neer’ or scientist finds liiiiisclf midct 
strong pressures to remain for much 
longer periods of time, lie c-annot leave 
without losing his seniority, accunm- 
l.itcd social seentity, and medical insur- 
ance benefits, unless he manages to he 
transferred to a new position. He re- 
ceives promotions anti taiscs much 
more rapidlv if lie stavs put. 

Most university students wind up 
teaching in high school. Some drasv 
research institutes and a few graduate 
school. 

F.s'cn fewer graduates from specialized 
technical institutes get into the research 
apparatus. .Mmost all ate assigned to 
medical, agricultural, engineering, or 
other jobs in the field. Job assign- 
ments are handled by the personnel 
section of theit ministn' and the repre- 
sentatives of the facilities where now 
|scrsonncl is required, but without con- 
sulting the individual concerned. Some 
weight is gi'cn to his tastes and per- 
sonal circumstances, hut the ministrt's 
requirement is the main considcralion. 

(The Soviet )ob assignment process ap- 
pears similar to the station as.si|iinKnI priie- 
css for graduating young officers from mill- 
hsrv schools |W\-st Point or .Aniiapolisl. 
Since the engineering institutes are federally 
operated to siipplv tlic Soviet administration 
ss'ith skilled personnel just as West Point 
is operated to supply the U. S. .Army with 
officers, this is an administratively natural 
procedure. 

f.\n even closer analogy may lie made 
vsith the Eeole Poivtcehnique, which, being 
a creation of the French Revolution, was 
a model closcis' shidied in the USSR. The 
Ktole Polytechniqiie supplies the French 
•Army and civil service with j-omig engi- 
neers. and everv graduating class has .s mim- 
iiCT of meant positions to fill. 

(But the distribution of graduates among 
asailahic fobs is done as follows: the student 
with highest record has his choice of all 
asailahle jobs: the next best student has his 
choice of what remains and so forth, so 
that there is a good deal of trecdoni left 
to the indisidual in spile of the eentralired 
oreanization. Tliis is not the case in the 
USSR. at least on the face of it. 

(In fact, soniclhing like it may well be 
going on informallv, thongli the gcogtapliic 
dispersion and minilic-r tif people imolved 
makes any formal indisidual polling of de- 
sires impractical. .As long as a shortage of 
technical personnel e.\isl5, the students arc 
in a good position to make preliminary per- 
sonal inquiries and contacts w-liich come to 
the same result in the end.) 

Altliougli this is the stimfiard pra- 
cctlutc of job assignment according to 
tlic official literature, three Soviet wit- 


nesses interviewed siigge'St the existence 
of much mote arbitrary procedures, as 
the so-called "parly niohilization" — 
the process b\ ssliicb the Communist 
partv selects among the senior mcivi- 
bers' of the student po|)ulation a group 
considered umisiially able and aggres- 
sively loyal to the regime. 

Thes- ate assigned to satious acad- 
emies (postgraduate schools) and 
trained for positions of leadership in 
the cisil and military branches of the 
gosernment. 

Tlic number affected by this pro- 
cedure is small, but important because 
nf eschtual infliieiicc. In particular, 
this is -hosv students arc recruited for 
the Zhukovskii Military Air .Academy 
for training that cnahles them to be- 
come Ibp designers of military aircraft 
in the Sm ict Union. 

Principal feature of the .Sosiot ioh 
assignment process, based on the prin- 
ciple that higher ednention trains 
skilled technical personnel for sctsicc 
of the state, is deliberate disregard of 
indisidual wishes. Constant subordina- 
tion of the individual to the national 
plan is an important psychological in- 
fluence on professional people in the 
Soviet Union. 

POLYTECHNIC INSTITUTES 

Tlicrc arc in the Soviet Union twenty • 
fisc polytechnic institutes with a total 
enrollment of a|)proxiniatcly 120,000 
students. W'ith the acroniuitical insh- 
tntes, thev prmide tlic main body of 
engineers and specialists for the aircraft 
industry, 

Nine of these institutes arc located 
in the European part of tlic Russian 
USSR, three in Moscow and tliree in 
Leningrad; five in the Ukraine: four 
in the Caucasus area (Georgia, Azet- 
hiudzlian. Armcihal; four in .Asia (hvo 
in Central Siberia, one in the Far East, 
and one in Tutkcshin). and one each 
in White Russia, the Western Ukraine, 
and Estonia. 

One in Moscow and one in Lenin- 
grad arc deicited cxclusiscly to cotre- 
spondcncc courses. 

In purpose and scope the polytechnic 
institutes tcseinblc .American institutes 
of technology, as the Massachusetts In- 
stitute of Teclinnlosy, or Gemian-type 
Tec/niischc ffochst^nles. They train 
young men in tlie fields of applied 
science and cnginccting, the emphasis 
mote cm the engineering approach than 
on detailed information. 

Fields of stiidv foi nolytccbnic in- 
stitutes in I'icw of theit broad approach 
include those not rcadih' .issigncd to 
any specific production ministry. 

•Among flic problems of interest to 
aeronautical engineers, one finds re- 
search in tiitbo-niachincty and heat 
transfer, which is essential not onlv to 
the design of jet engines but also to 



Design anti Build: 


• Forge Dies 

• Trimming Dies 

• Investment Molds 

Machine to 

e Forgings 

• Solid Stock 

• Investment Costings 

• Centrifugal Compressor 
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DARNELL 



Check these features 


SUeBER TREADS ... a wid* choice of 

Ing Dornelleprone ell. wotof and chemical- 
reilitonl treads, make Darnell Cotters and 
Wheels highly adapted to rough usage. 


RUST-PROOEED ... by zinc plating. 
Darnell Casters give longer, care-free life 



LUBRICATION ... all Swivel and wheel 
bearings ore factory packed with a high 
quality grease that "stands up" under at- 
tack by heat and water Zerk finings are 
provided for quick greose-gun lubrication. 

STRING GUARDS . . . Even though string 
ond rovelings may wind around the hub. 
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stc'jin tiirltiiics. compressors, water tur- 
bines, power plants, and many otlicr 
devices. CJiic find.s tlic dcsclopmcnt ol 
precision laboratory and testing ecjiiip- 
ment: optie.il instrmnciits essential to 
high speed flow measnremcnt.s and to 
photography, physics, and many other 
fields; pressure measuring dcsiccs, hal- 
aiiccs, etc. 

Poh’tcchnic institutes gciietally do not 
base separate science faculties, but this 
docs not me-.in that they do not teach 
the basic .sciences. 

Well-known mathcniatieians and 
physicists arc often attached to the 
staffs nf polytechnic institntes. super- 
'ise graduate tlicsis students, and direct 
laboratories. But these arc special cases 
where research is often of an applied 
character and fits in one or another of 
the programs suggested by or assigned 
to the institute. 

Administrative Groups 

It i.s important to rcali?;c here that 
f.ieuUies arc administrative groupings of 
students trainc'd for a gisen skill rather 
than teaching staff groupings. The ah- 
.sence of .science faculties merely indi- 
cates that cn|iiiecting stndents do not 

Since gt.iduJte students are assigned 
liersoiialls' to gisen professors, there may 
be graduate students laspiraiity) on the 
basic sciences at engineering schools. 
Out of a tot.lI of :;n, there were t«\) 
aspirants’ in mathematics at the Bauman 
Technical School (Moscow) in I9>> 
under Professor Staninkosicli. or about 
half the mean load of a D.iuin.m pro- 

I’isidciicc suggests that students pri- 
marily interested in science do not at- 
tend pulvtcchnic institutes; they try to 

.\ physi« department or a chemistry 

ealiher on the staff, as the California 
Institute of I'cchnologs-. or a in.itlie- 
matics dcpachncnt with a scientist like 
the Mass-idiiisetls Institute of Tech- 
nologv’s N'orijcrt Wiener, arc not found 
at a Sosiet polytechnic institute. Pure 
seiences are taught primarily as scnice 
smirscs during the earlier sears of the 
curriculum, and occasionallv as an ad- 
>,incc'd course svhen essential to a major 
field of interest. 

liifonnatioii obtained from sarious 
sources indicates that during the first 
of the fisc and a half years of almost 
am standard engineering program (me- 
1 lianic.il, power, electrical, .ireonaiitie.il) 
the students take intcnsisc courses in 
phy.sics. chemistry, and mathcm.itics, 
which are the same for all spccLiltics. 
and a course in mechanics of materials 
which sarics with the .special field. 

Since each of tlic teclinica] courses 
ins’olses three to four lecture hours per 
week and as many recitation and labora- 
tory hours, and the compiihors’ indoc- 


trination courses, dialectic materialism 
and the history of the Communist 
party) take six hour.? pet week, the 
formal prescribed work load of the firat 
year student is heavy indeed. lie comes 
through with at least a solid forma! 
foundation for most engineering work. 

In llie second year lialf the time is 
still devoted to basic science courses 
and the other half to |cneral engineer- 
ing subjects (physics at metals, general 
properties of engineering materials, etc.) 
which arc common to most engineering 
fiicultics. 

.S|jccializ,ilion starts in earnest in the 
third year. The student takes some sur- 
vey courses from several dcpartinciit.s. 
but lie spends at least half and later on 
an ever greater proportion of his time 
in his own department, absorbing more 
and mote detailed information, and. 
after his third year, beginning to pre- 
pare an independent piece of work as a 
diploma thesis. 

This last part of his education mar 
he a part of the general rcscarcli pro- 
gram conducted by tlie student’s chair. 
It may be an investigation of a practical 
problem encountered while working dur- 
ing sacation. ITpccially in the larger dc- 
p.irhnciit5, it often may be an extensive 
survey or an extended term paper with- 
out great originality. 

'Ihcrc is little direct relationship be- 
tween the polytechnic institutes and 
the aeronautical industry. 

-\ relatively small number of engi- 
neers from the turbine and power pl.mt 
departments of the Kuibvsliev. Lenin- 
grad, Tom.sk. and Kliarliov Institutes 
may help build aircraft engines. Grad- 
uates from the Ural Polytechnic Iii- 
.stitute (Sverdlovsk) may contribute to 
the design and operation of heavy nrj- 
ehiiic tools. But the main contribiition 
of the polytechnic institutes, like that 
of the universities, is in research and 
development. 

AERONAUTICAL INSTITUTES 

Preceding sections have dealt vvilb 
training of the specialized personnel on 
the fringes of the aeron.iutical industry 
who supply it with scientific background 
information and channel its efforh to 
serve the needs of tlic state and. pti- 
marily, the Red Air P'otce. Now the 
education of the engineers who perform 
the .actual tasks or designing, testing, 
and building airplanes will be described. 
'Iliey cmistitntc the great bulk of the 
technicians examined in this study. 

fSiiicc it is well known that manv grad- 



primarily graduates of aeronautical insh- 


(In its early days the industry un. 
douhtcdly rccniitcd ils technical personnel 
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taxi their Grumman SA-16 Aihatross back to shore, once 
through 12 miles of 10 foot high waves. 

In the world today, 44,250 people arc living proof of the 
•Air Rescue Service motto: That Others Ma)i Live. To lltese 
people and their kin, the USAF has demonstrated that the 
United States is a good neighbor and friend. 


Many people, expecting a diiTereni 
angel, have seen this one from chin deep in water, from a 
storm-tossed raft, a sinking boat, or from a stretcher on the 
edge of a frozen Greenland fjord. Who these troubled people 
arc, or where in the world they come from matters not. .Ml 
that matters to the US.AF .Mr Rescue Service is that they arc 
in distress. Even weather matters little to these airforce men 
who have dedicated their lives to others. To make a rescue, 
they have often landed in water so rough, they were forced to 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
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FOR THE GIANT UETS... 

scores of precision components 


Through many years Kelsey-Hayes has worked closely with major aircraft 
engine builders. Today, with the addition of new plants, expanded research 
and engineering staffs, and augmented production facilities, assignments from 
the aviation industry are increasing rapidly. 


Products include accessory gear assemblies, actuators, transmissions, power 
recovery units, radar tracking and scanning equipment, computers and con- 
trols. And for jets: compressor rotors, turbine sections, blades, buckets, vanes. 


Kelsey-Hayes has the experience and facilities for research, design, proto- 
type development and production. 


KEIS EY-HAYES 

24 PLANTS / Detroit and Jaehsan. Mirhiaan; MeKeeeport, Pa.; Los Angeles, Calif.; Windor, Ontario, Canada • Davenport, Iowa 
tPrench 4: hecht Farm Implement and Wheel Division) • Spring/ietd. Ohio ISPKCO Aviation, Electronics and Maehine Tool Division) 
Utica, New York- d plants— {Utica Drop Forge and Tool Corporation, a subsidiary) 
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^ On the b.isis of teiiciiing staff ability 
and laboratoiy equipment, Ordzhoni- 
kidze Aeronautical Institute of Mos- 
cow is bv far the leading institute. It 
trains graduate students in 32 different 
iiartowdy defined subjects that cover the 
whole range of activities of the aero- 
iiaiiticiil industry. 

Moscow Air Technology Institute 
offers only 11 specialties, stressing pro- 
duction problems, and the I.eiiingtad 
In.stitute 9 specialties, stressing elec- 
tronics and automatic control. The 
Kazan In.stitute has 10 specialties. Khar- 
kov six, and Kuibyshev one (19dS). 

The seven aeronautical institutes luive 
a total enrollment of 20,000 students. 
ICstimatcd on flic basis of asailahlc fig- 
ures for the number of staff incmhcrs: 

• Ordzhonikidze Moscow Aeronautical 
Institute has 6500 students. 

• Moscow Air Tcchnologv Institute has 
3000. 

• Leningrad Air Equipment Institute, 
2500. 

• Kazan Institute. 2500. 

• Kharkov Institute. 2500. 

• Kuibyshev Institute, 2000. 

• Ufa institute, about 1000. 

Total figure of 19,000 to 20.000 may 
he coin)xirc£l to about 6,600 aeronauti- 
cal engineering students in tlie United 
States in 1934-noting. Iiosseser, that 
the field coscred by students of Soviet 
•ur institutes is a good ele-al broader than 
tlint covered by students in the United 
States. 

If one is to consider onlv airaaft 
ilesign students tlie Soviet figure is 
.ip]>roxiinatclv 9.000 students as against 
3.000 in the United States. 

It is notable that 47% of Soviet 
students arc concentrated in Moscow 
•md that Soviet acroiiantical teaching is 
concentrated in seven large institvitions 
located near airframe plants (Moscow, 
Kuibyshev. Kaz>m. Kharkm). engine 
plants (Moscow. Kuibvshcv, Kharkov, 
Ufa), or electronics and instrumentation 
centers (Moscow, Leningrad). .Aero- 
nautical students in the United States 
arc scattered in 71 small departments, 
flic largest 13 of which luivc an en- 
lollmcnt of 200 to 350 each and arc 
not necessarily located near major 
centers of aircraft construction. 

Most Soviet students arc regularly in 
residence. Some institutes (for example, 
both institutes in Moscow) have corre- 
spondence and evening course sections 
open to qualified nonresident students 
who must attend a concentrated scries 


of lectures during their vae-ations and 
prepare extensive term papers during 
tlie year. Such students may fulfill the 
course requirements in six and a half 

Since the regular course lasts five and 
a half years, one may expect a vearlv 
graduating class of 2.500 to 3.00b 
(among them. 1,100 to 1,200 in aircraft 
design). Aeronautical enginccriii| de- 
partments in the United States graduate 
approximately 900 bachelors iind masters 
and 40 doctors every ycar- 

Thc nature of the training given to 
Soviet acronautieai engineering students 
can be infened from the list of faculties 
of the Ordzhonikidze Institute and of 
the Air Technology Institute in Mos- 

These arc given in '‘Spravochnik" for 
1950. Tlie 1954 issue docs not list 
faculties of aeronautical institutes al- 
though it docs list those of other in- 
stitutes. 

It is not believed that tlic structure 
of aetonautical teaching has changed 
vignificaiitlv since 1950. 

Ortizhonikidze Moscow .Air Institute, 
vvlictc the course takes five atitl a lialf 
vears to com|jlctc (excqst the economics 
ii|)tion which hakes tour and a lialf 
velars), has undergraduate course options 

• Aircraft Design and Constnretion 

• Engine Design and Construction 

• Aircraft Electrical Equipment 

♦ Radio Technology Applied to Air- 
craft 

♦ Aircraft Instruments, Armament, and 
•Auxiliary Equi|)ment 

♦ Engineering Economics of the .Air 
Imlnstry 

•Air Tcchnologv In.stitute offers two 
jirincipal imdcrgradiiate options which 
arc divided into several spe-cific fields. 

♦ Tcchnologv: metal working and heat 
treating: welding; casting: dye-casting. 

• Mechanics; aircraft structures; tech- 
nology of machine design; aircraft in- 
strument design. 

Detailed breakdown of the specialties 
ill which Soviet aeronautical engineers 
arc trained clearly iiirhcatcs the vertical 
integtation of the air ministry. 

Not onlv are aircraft design and the 
related fields of aircraft structures and 
control equipment tanglit; there are 
major dcpartmaits to prc|)arc dcsigucts 
of aircraft engines, auxiliary equipment, 
and armaments. ;ind a special option 
for economists of the aircraft industry. 

At the .Air Tcclinohigv Institute and 
ill the graduate school of the Otdzhoiii- 
kidz.c Institute, there is also a scries of 
detailed courses to cover tlie techniques 
of production and plant management. 

'Ihe ministry seems to neexl little 
help from other sources to staff cither 
its technical or its planning, adminis- 
trative, and production branch. 

Provincial institutes arc neither as 
large nor as thorough as the Moscow 



2J.65lbs. 

Even substituting a 40% lighter 
titonium bolt tor the steel bolt, 
the bolt-nut-wosher combination 
is still heavier than the HI-SHEAR 
by 4. 1 4 lbs. per thausand pieces. 



Substantial weight savings are 
olso gained by the use of smalls 
fittings through reduced clear- 
ances required by HI-ShfEARS. 
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faster, higher, farther... 

with the fuels of tomorrow 


The contribution of Olin Mathieson Chemical 
Corporation in the development of improved 
fuels for supersonic aircraft and missiles is an 
impottant part of the OMAR program. With 
Marquardt Aircraft, the West's largest jet 
engine research and development center, and 
Reaction Motors, the pioneer in America's 
rocket industry, Olin Mathieson participates 
in the Joint OMAR program to advance the 


science of supersonic powerplants and fuels 
—a science that will mean greater speeds, 
altitudes, range, and payloads for tomorrow's 
aircraft and missiles. 

The OMAR program exemplifies the in- 
tegrated effort of a well-coordinated indus- 
trial team . . . combining the chemical and 
mechanical experience needed for advanced 
power systems. 




Engineers in 

training . . . 
Experienced 
engineers . . . 

. . . there's no limit to the oppor- 
tunities open to you as members of 
the OM.\K team in the Gelds of: 
Rocket and Ramjet Engines 
Proimilants und FueU 
Testing and Evaluation 
Positions are open for Ike 
folio, ring, ^ 

combustion engineers 

turbine engineers 

electrical engineers 

instrumentation engineers 
test engineers 



production engineers 



organo-metollic specialists 



polymer chemists 
electrochemists 
physicot chemists 




RUSSIAN HOUND helicopter^ divulging limips, are larger than Sikorsky S-S5 and 


institutes. Leningrad Institute appe-nrs 
to specialize in equipiiiciit. |iirticul;itly 
electronic equipment for automatic 
guidance imcl control. Kuibyslict lus 
hicultics of aiiptane design and engine 
construction. Kharkot’ stresses tlicoicti- 
cal acrodyinnnics (in cuupemtion with 
the hydraulics faculty of the Poh technic 
Institute). Kawin Ira's a well-rounded in- 
stitute. and Ufa a small institute jxir- 
ticnlarh- actise in engine design. 

'Ilius there is a measure of correlation 
betsveen tlic major actisitics of the 
smaller acroitautical in.stitutcs and tlic 
niiijor local prrsductisc facility of the 
Aircraft Production Ministry. 

An attempt lias been made to esti- 
mate tlic relative iiiipottaiicc of the vari- 
ous fields of study within the acronauti- 
eal ciigincctiiig profession on the basis 
of the number of published textbooks 
kiiomi to be at the Library of Congress. 
.Although this is not ,i uholh’ satisfac- 
tory method because tlic ai-ailablc sta- 
tistical sani|)lc is not l.itge enough, the 
results appear rciisonable: 

.Airplane constructioii and design -14% 

(a) applied acrodsiiamics (sta- 

bility and control, |xrformancc, 
flight testing) 26% 

(b) stnictural imalysi.s. layout, 

and design 18% 

Aircraft engine (both reciprocat- 
ing and turbojet) 22% 

Accessories, iiistrumentation, guid- 
ance and coultol 18% 

Production techniques and prop- 
erties of materials 15% 

Economies of the air transport in- 

'Iliis distribution is quite different 
from the skill distribution of the grad- 
uates of a typical American department 
of aeronautical engineering, which 
would liave 70 to 75% of the class 


specializing in dc.sign, 10 to 15% in 
engiucs, as many in guidance tech- 
niques and accessories, and a scattering 
in production tecliiiiqucs and cco- 

Soviet distribution is much nearer the 
one wc would expect to find in a large 
production aircraft compiUiy— although 

ill the United States and Britain it is 
customary to purcliasc engines and ac- 
cessories fiom special eompcinics wlicrc 
they arc designed by s|xicialists not 
usiuilly trained in the aeronautical field, 
tlic engine and accessory eu|incers em- 
ployed hi- the aircraft ptoeUiccts being 
responsible for integrating these com- 
ponents into the airplane design. 

Because flic increase in flight siieods 
makes accurate control of aircraft in- 
creasingly difficult, there is a growing 
trend even in the United States to de- 
sign aircraft, engine, and control sys- 
tems as an integrated niiit. 

Inctcjsing numbers of engine experts, 
and particularly olcctromcs experts, 
make their appearance in the aircraft 
design groups, and wc begin to find 
much closer cooperation of engine de- 
signers or radar system designers with 
aeronautical engineers so that engines 
or radars arc not planned as independent 
units but as components of a definite 
iiirfranic-powcr-plant-guidaiice system. 
On tlic academic Ic'cl tliat trend en- 
courages tlic training of .systems engi- 
neers who arc familiar with all branches 
of tlie aeronautical profession and able 
to coordinate them. 

It would appear that the entire So- 
viet ciigineerinf education svxtcm lias 
been geared to systems aiginccring 
since its early development, and that, 
at least in the field of aeronautical en- 
gineering. it is vvcil prepared to adjust 
itself to modem design requiraiicnts. 
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ROTOR TIP BRAKES on XKON-I RotoiQClc arc pcdiil operated. They ate -t sq. in. in aica and have 40 deg- ttavci. 


Tip Brakes Stabilize Coaxial Helicopter 


By Ruffccll Hawkes 

New York— Sinail rotor tip-mounted 
drag brakes arc incorporated in tlic 
Gvrodvnc XRON-l Rotorcvcic as a 
|)romising approacii to directional con- 
trol and stability of coaxial rotor heli- 
copters. The brakes turn the fuselage 
b\’ unbalancing the torques of the 
counter-rotating rotors. 

I'ailurc of directional control in low 
power or autorotating descents has al- 
ways been the Achilles’ heel of the 
othcroisc wcIl-rcgardcd coaxial config- 

Pure Drag Force 

Pedal-eontrollcd tip brakes of thc 
XRON-1 prmidc good directional con- 
trol in all modes of flight becaHSC, when 
extended on one rotor, thev exert a pure 
drag force which is not balanced by the 
drag of the other rotor. Rotor drag 
creates a tendenev for the torque of the 
engine to be expended in turning the 
fuselage and engine block rather than 
the rotor and dris’c shaft. 

W'hcn the tip brakes on both rotors 
of a counter-rotating coaxial system arc 
retracted the drag nirces on the rotors 
arc equal and op|3ositc. In this condi- 
tion no torque is exerted upon the fuse- 
lage because the torque of each rotor is 
canceled bs tb.it of the other. Depres- 
sion of a rudder pedal of the XRON'-l 
creates a proportionate and linearly in- 


creasing imbalance of torque to turn 
the fusclagc- 

Earlicr caixial types haic itsed differ- 
ential control of collective pitch for 
directional control. It svorked by in- 
creasing the pitch and therefore the 
drag of one rotor rclatii e to the other. 
Trouble with this system svas that it 
didn’t work in autorotation or scry low 
power let-downs. 

.\ control to be effective mast be able 
to exert a force. A rotor impowered by 
an engine failure or a radically reduced 
throttle setting cannot exert a force 
piralk'l to the plane of the rotor be- 
cause rather than driving the air across 
its surface it is being driven by the ait 
through which it passes. 

W'ithout jjosvcr the rotor is turned by 
its own lift. Increasing the pitcli causes 
lift to inacasc more rapidly than drag, 
tending to turn the rotor faster rather 
than slosscr and tending to reduce the 
torque upon the fuselage rather than 
increase it. Bce.uisc of tisis. directional 
control cither disappears or is reversed. 

The imposveted rotor can provide 
lateral and longitudinal control bs spill- 
ing the gliding lift off a chosen sector 
of the rotor disk with cyclic pitcli cois- 
trnl. riie lift of the remainder nf the 
disk tends to tip the liclicoptcr toward 
the decreased lift sector. 

Rudders of the tspe used on fixed 
wing airplanes were sometimes added to 
cOitxials for directional control lint they 


require 25 or 50 kts of forward speed 
to be effective. Landing at these .speeds 
just about requires a prepared strip. 

Bendix Helicopters, now out of the 
business, considered using differential 
friction braking at tlic rotor hubs for 
directional control of a co-axial but the 
idea never matcrializcd- 
Competition Winner 

The XRON-l was eo-svinner of a 
1954 Navy design eompetition for a 
cheap, simple, easily packagabic one- 
man heiic(i|5ttr- It lias since been emder- 
going further development. 

One of tlic chief contributors to high 
cost and complexity of helicopters has 
been the problem of compensating for 
torque. Some C(ini))ctition entries were 
powered bv tip-mounted jets or ramjets. 
Having no powerplant rigidly attached 
to the fuselage, this design is torque- 

Hnsvever, it is penalized by high 
gross weights resulting from the high 
jet unit fuel requirements. 

Hiller Helicopters, co-winner of the 
rotoreyclc competition, is working with 
a conventional single rotor and tail rotor 
configunition. Hiller engineers say they 
bas e abandoned coaxials partis , because 
of their complexits. 

NACA tests indicate that the coaxials 
can lift about 105?. more weight ijcr 
horseposver than comparable tail-rotor 
designs. Difference is power used by the 
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tail rotor in comixinaating for torque, 
for a given gross weight, the empty 
wciglit of a coaxial tvpo is conceded to 
he 2-5% higher than that of the tail- 
rotor type- 'I'his leaves a fairly good 
margin of pasload in fasor of the co- 

Russians are known to be dcscloping 
,1 vers- licjvv coaxial carga helicopter 
svliich will maximize the payload ad- 
saiitagc in absolute terms. 1'hcy also 
are working on a lighter tsvo-pl.iee co- 
axial tspe. Nothing is knosvn of any 
ecttxial eargo earriers being deseloped 
in this countrs'. 

Jim Rvan, setoian helicoptCT test 
jiilot nosv svorking for Gyrodsme, says 
that coaxials arc easier to fls tium tail 
lotor tspes. Rvan believes it will be 
iwssiblc to solo a totalis incx|ierieuccd 
student in less than ftinr hours of dual 
instruction in a tsvo-placc sersion of 
the XRON-l. This fact has great sig- 
nifieance in s icsv of the 1954 announee- 
incnt bs- the Navs- that the Rotoreyclc 
was svanted for the Marine Corps as a 
means of battlefield transportation and 
eoininuiiieation. Its use for vertieal en- 
sclopnicnt operations would require 
that large numbers of trooijs be trained 
(|uicklv and cheaply. 

Positive Stability 

Coaxial rotor helicopters base the 
closest thing to positis-c dsnamic sta- 
bility in hovering flight that Ryan has 
eiicoimtercd. 

In tail rotor types, directional control 
must be coordinated svitli collective 
pitch iind throttle because of the varia- 
tion ill power lost through the tail rotor 
in heading changes. Conscrscly, a 
cliangc in collective pitch requires co- 
ordination of directional control be- 
cause of increased torque on the main 
rotor, Rvan sass tlial latcr.il cyclic pitch 
control must be used as forward speed 
increases to keep the difference iis lift 
between the advancing and retreating 
blades from rolling toward the retreat- 
ing blade. 

Coaxial types escape this tendency 
beeausc there is an advancing blade on 
each side of the fuselage. A small 
amount of right rudder is required in 
forward flight because part of the 
eouiitcr-clocksvise turning iosver rotor is 
inos’cd out of the upper rotor down- 
ss-jsh by the change iu attitude, tlius in- 
creasing its torque effect. But the par- 
tial uiicoscring of the Iosver rotor in 
forss-.ird fliglit also increases the cffec- 
tis-e disk area, roducine the |josvcr re- 
rHiired to maintain IcscI flight. 

Tlic cyclic and directional controls 
of the XRON-l base a pnsitis c control 
force gradient tending to center tlic con- 
trols in tile hoscring attitude. A light 
Imngec mas- he added to locate the zero 
force point of the csclic control slightly 
forssurd in the cruise attitude jxisition. 
This will reduce the muscular effort re- 


quired of the pilot slightls. 'llie con- 
trol force gradient is onls IJ lbs. per 
ill. of travel! 

Touchy Control 

The 4 sq. ill- area and 40 deg. tras-cl 
of the rectangular tip brake arc con- 
sidered overly powerful bv Cyrodsne en- 
gineers. Rsaii reports that they make 
the directional control of the XRON-l 
a little touchs, A production version is 
likely to have the area and 'or the tias cl 
reduced. 

Gsrodync is nosv considering the in- 
stallation of a more powerful engine 
than the two-cycle Nelson 1159 nosv 
ii.'cd . 

This would probably result in an 
inereMse in the size of the rotor disk 
from the 15-ft. diameter of the proto- 
tspe version- Selection of an engine 
poses a difficult problem since none have 
been designed specifically for one-man 
helicopters. The 1159 svas originally de- 
signed for use in a posseted glider. 

Under consideration arc a modified 
fiior-cscle, four-cylinder air-cooled auto- 
mobile engine and a two-cycle, four- 
cylinder air-cooled target drone engine. 
Weakness of tsvo-csele engines is that 
thes- lose more posset in hot, humid 
sveather and at high altitude than do 
four-cycle engines. Gas turbine of Eiito- 
|)caii design is being studied, but no 
effort has been made to procure one for 

Two-stage traiismission of the 
XRON-l prosidcs a six-to-onc reduc- 
tion ratio. Tlie free wheeling unit is 
located bctssccn the engine and the 
transmission. Manunlly operated clutch 
combines parallel friction and jasv 
clutch units. Engaging the clutch in- 
volves a tsvo phase oiscration by the 
pilot. Placing the handle in the fric- 
tion position releases a spring load upon 
the ten alternating drisen and driving 
friction plates. When the drisen shaft 
is in phase with the drising shaft the 
handle is inoscd to the jasv clutch 

Weighs 500 Lb. 

'Hsc XRON-l sveighs about 500 lb. 
with pilot and fuel and is capable of 
speeds over 60 mpli. Tlie rotor section 
resembles a symmetrical N.\C.A airfoil 
frequently used in helicopter rotors be- 
cause the center of pressure moscs s ety 
little as angle of atbiek changes, .\ngle 
of incidence of the lower rotor is about 
one degree liigher than that of the 
upper to compensate for the upper 
rotor dosvnw-jsh. Rotor speed used in 
hos-cring is about 600 tpiii. Tip speed 
works out to about 500 fps. Disk load- 
ing will ascrage about 2-8 Ib./sq. ft. 
and may go higher in operational ser- 
sions. If a practical gas turbine posvet- 
plant is found the disk area may fall and 
disk loading may rise to take advantage 
of weight-cheap turbine horsepower. 
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three units abrrast (left). Wing mating jig (right) shows inner panels lioolied 


section. 


Skywarrior Custom Built for Attack 


By Irving Slone 

F,l Stgiindo. Calif. -Kvtii tlimigli it is 
the world's largest f.irticr-lwsed plane, 
the nouglas -\5U Skwvamtir has lieeii 
stmetiiralh tailored to the mmiimmi 
si/e and sseight to meet its long-range 
attaek-bomher mission. 

Holding the plane's gross sveight to 
70.000 11). in the faee of projections for 
much larger weight figures (.\\V lice, 
is, 19sd. p. 2Sl. designers of the .A30 
developed a stards. eompaet strnetur.il 
arrangement of nhniminn eonipievity to 
meet the rigors of carrier sersiee. 

I'uselage strnetnrc of the .\3n, prill- 
cipalK built of “0?sS, aetiialiy 1x:ms 
at the aft end of tlie radoine. wliich is 
a large jjl.istic enclosure bousing radar 
ct)iiipmtnt. 

Nose Bulkhead 

'I'lie nose bnlkhc.id senes two func- 
tions. Upper portion seals the |)ressur- 
i/.ed cabin, w hile tlic lower portion pro- 
tides a support for the forss'ard end of 
llic nose hindiiig gear support be-.inis. 
Top of these beams eany the |)itot’s 
floor and arc laterally stabilized by the 

Bottom, extruded caps of the nose 
landing gear sup|xirt Ixi.ims pros ide keel 
nienibers wliich arc carried aft as far as 
the bomb bin . Ontbaird of these keel 
membets arc other keel incnibcrs wliicli 
extend from the aft end of the nose 
wheel well to the tail turret. 

In tlie region bctsvceii the aft end 
of the nose wheel well and the forward 
end of the bomb bay. heavy plating is 


used to cariT the lo.ids between the in- 
board and outboard keel members. I'lie 
coinbiiiation of keel and pliting slriie- 
tiire also prenidcs a local strong i>oint 
for the attiidiment of the catapult 
hooks, which ate located just forward 
of the Ixniib Ixn. 

Ca'w tonipartineiit is loe.iled immedi- 
ately abinc the nose wheel well. Just 
aft of this eoinpartnieiil. the upper por- 
tion of tlie fuselage is occupied b\ a 
self-sealing fuel tank, while the lower 
section eonhiins aiixiliars power drives 
and eriiiipinent. 

j\ft of this area is the lionib Ixiy. 
which extends tlie full depth of the 
fiisekiBe. Sha|)C of the bomb Ixn is es- 
senliarh' reetangiilar, as dictated by 
bomb stowage requirements, and this 
reetangiilar shajie is carried fom.inl and 
aft to determine the general shape of 
the fuselage. Bomb has is located ap- 
proxinwtcls on the center of gravity of 
the airpliinc to avoid excessive trim 
cliange during bomb dro|)s. 

.\s a result of the large size of the 
boinl) has. exteaisive buffeting was en- 
eountcred in flight with the doors open. 
This eoiiditioii was reincdied by instal- 
liitioii of a deflector plate at the forw ard 
end of the bomb bay. The deflector ex- 
tends with the bomb bay doors. 

Main landing ®car also had to be 
located close to tlic C.C. to pro'iile 
|)niper takeoff and landing cliaracteris- 
tics- Il.iviiig the gear in this arc.i to- 
gether with the lionib hay posed a |)rob- 
Icm of stowage. 'Iliis was solved bv an 
ingenious retnietine meciianisiii wliich 
brings the gc.ir and vvlicel aft along an 


angul.ir path .so tliat the wheel will fit 
vertie.illv into a shiillow-widtii area m 
tlie fuselage. 

Outstanding feature of the landing 
gear is its size for carrier operation. Main 
gear strut diameter is 7i in., vvlieci di- 
iinieter is -fs in. Nose gcxir strut diameter 
is si ill- wheel eliimietcr Is.-f in. 

Strut iiiateriiil is Ilv-Tuf steel lieat- 
treated to the 2s0,00b-psi. range. I'it- 
tings have been welded to tlic stmt 

Jato Support 

Between, above, and nft of the wheel 
wells is another sclf-scaliiig fuel tank. 
.\ft of this fuel tank area, back to the 
tail turret, the fuselage contains only 
minor eqiiipnieiit. In this tegiiiii the 
fuselage structure is designed tn sui>- 
port JA'K) bottles, used for takeoff im- 
eler cmergenev conditions only. 

.\ft of the- bottle attiidiment area, 
speed brakes are binged, 'lliesc are built- 
up sheet metal units, which arc opcr.itcd 
bv extending tn tlic fully o|)ened posi- 
tion tiiiK. 

Below- the forward ijortion of the 
speed brakes is the tail bumper, con- 
sisting of a sheet metal vokc earryinv a 
small solid nibber-tired wheel aim a 
sliock strut. 

.^ft of the tail bumper is the arresting 
lirxik. Tills is a verv large unit, ineuMir- 
iiig 31 in. in diameter. This size is re- 
quired because of the large load imposed 
on the book wlicii the plane is being 

Both the arresting book and tlic tail 
bumper are attached to the heavy keel 


A3D-1 00 final assembly line has wings and vertical tail folded, bomb bay doors open. Wing fits in opening (left, p. 66), 




DETAILS of structure of Ihc vcitic-dl stabilizer and nuldci show simplilicd twn-spai structure to .simplify fold joint. 


SCHEMATIC of fuselage shows coDcrntration of main and mtermediate frames, borne main frames are desigiicd for double duty. 
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members which frame tlie bomb bay 
and extend aft. 

l''uscliigc skin is supported by liat- 
scction stiffeners, formers and main 
frames. Effcctir’e utilization is empha- 
sized for some of these main frames by 
designing and locating them to do 
double dirty. Kor example, the arresting 
hook support frame also proi'ides for 
the attacliment of the vertical tail front 

Another single frame carries the 
speed brake hinges, tail bumper attach- 
ment. and JATC) bottle mounts. 

The closing frame at the aft end of 
the bomb bai- also accommodates at- 
tachment of the main landing gear. 

Vertical tail is a two-spar structure 
without longitudinal stringers. This 
makeup was selected to simplify the fold 
joint incorporated to meet hangar deck 
cle.ir.mcc. In this artangement. all bend- 
ing is taken by the spars and torsion is 
tarried bv the skin. Ribs arc used to 
maintain skin contour and allow a rea- 
sonable skin panel size. 

Tail Structure 

Horizontal tail internal structure con- 
sists of two spars, hat-section stringers, 
and ribs which serse as supports for 
elci-jtor hinge points. 

\\'iiig is attached to the top of the 
Insclage. oicr the forward end of the 
bomb bav. S«ccp is 36 deg., aspect ratio 
6.75, and thickness tapers from 10% at 
the toot to 8i% at the Bp. 

W'ing structure is essentially a two- 
spar arrangement, with heaiy skin and 
ribs spaced about 50 in. apart. Spars 
have sheet metal webs and rclatii’ely 
small extruded caps for attachment of 
skin. Area from wing root to fold joint 
between spats is an integral fuel tank. 

Initiallv- it was intended to use a 
tapered skin, but a check of the deflec- 
tion characteristic.s with this skin indi- 
cated that unsatisfactory lateral control 
and flutter characteristics would result. 
Further studv showed that the most 
economical structure, from weight and 
cost standpoints, nould be a 7075S 
sheet of constant I in. thickness from 
the root to the fold joint. From this 
joint to the tip, the skin is tapered in 
steps from i in. down to .032 in. 

Thickness of the skin, with its ac- 
companving relative lack of flexibility, 
presented a big problem in Hie design of 
Hie joint betwcai the inner panel and 
tlic center section. A joint of adequate 
strength and fatigue life was ultimately 
achiei-cd by careful detail design coupled 
with extensive laboratori’ experimental 
work. 

Size of the A3D requited that a larger- 
than-norinal outer panel be folded for 
carrier handling. Because of this the 
fold fittings and operating mechanism 
are larger than are usually found in car- 
rier planes. 

To reduce weight of the fold fittings 
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Which one will qualify as a missile engineer.^ 


All— or none— depending on three important points! 
The desire for a reai engineering challenge. The 
ability to work with a top team of experts in their 
respective fields. The capacity to take on individual 
responsibility. 

If this sounds like a lot, it's because North Ameri- 
can Aviation has a lot to offer. With research, devel- 
opment and manufacturing responsibiliiy for the 
U- S. Air Force SM-64 Navalio Intercontinental Mis- 
sile, the scope of the art at North American is wide 
and the opportunity toassumea position of authority 
great. In faa, all phases of this project— research, 
design, development and testing- are being accom- 
plished by North American engineers. 


And what benefits will you find in this type of 
engineering environment? 

First of all — recognition that comes from the 
opponunicy for individual effort. You will work 
with engineers who respect your opinions and pro- 
fessional status. Beciusc missile engineering covets 
so many fields, you can work in the area of your 
choice. You will work on a team of specialists whose 
leadership in their fields will funher you in (he one 
you choose. You will live in Southern California and 
receive financial compensation limited only by your 
own ability. 

If you have the desire for a real engineering chal- 
lenge— Investigate Now, 


Cenloct: M. M. Brunetti, Missile Engineering Personnel Office 
Dept. 91-S AW, 12214 lokewood Boulevard, Downey, Calif. 


NORTH AMERICAN AVIATION, INC. 
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ENGINEERING 

UNLIMITED 


... an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 
in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best; 


EUECTRONICS 

AERODYNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 
HYDRAULICS 
MECHANICAL DESICN 
LABORATORY TEST ENGINEERING 


fous travel allowance 

Write now enclosing 
complete resume to: 
Employment 
Dept. 3-F 



c-v 


CONVAIR 


GO 


A DIVISION OF 

GENERAL DYNAMICS 

CORPORATION ^ ^ 

POMONA 

CALIFORNIA 


on boHi inner and outer wing panels, 
fim liavc been machined integral witli 
the wing spar caps. To protidc iiiatcrii!] 
for these fittings, stepped extrusions 
have been used. 

Constnictioii of control surfaces, in- 
dtiding flaps, is gcncrallv similar. Make- 
up consists of a spar to take tlic bending 
and skin to take the torsion. Skin con- 
sists of a smooth external sheet coupled 
witli i beaded inner doubler wliicii 
serves as a stiffener, eliminating a large 
number of ribs. 

Balance weiglits arc continuous along 
the leading edge on the rudder and 
eicrator. On the aileron, since- space was 
not available for continuous weights, 
four concentrated weights arc pros idcd. 
cqiiall) spaced along the leading edge. 

Rudder and aileron have trim tabs, 
wliilc longitudinal trim is obtained witli 
the adjustable stabiliacr. 

Spoilers consist of a V-shaped extru- 
sion and a sheet metal closure channel, 
llicv are located on the upper surface 
of the ssing, just forward of the wing 
flaps at the outboard end of the inner 
wing panels. A large gain in cate of roll 
at high speed is obtained with the 
spoilers because they cause a scry small 
increase in ssing torsion. 

Engine nacelles pros-ide for easy ac- 
cess from the ground. Entire nacelle is 
comprised of a nose ring, tail ting, fixed 
top section, and four hinged panels 
covering the side and bottom. 

PRODUCTION BRIEFING 


Miniature Precision Ball Baitings 
Ine.. Keene. N, II., reports that the 
miniaturization trend in equipment 
svhicli increased its business 50/f in 
19s5 is continuing to increase the de- 
mand for its products. It is over the 
inillion-a-vcar mark in miniature ball 
bearings (those under J in. O.D.) 

North American As-iation. Inc., l.oj 
.Angeles, Calif., is replacing the female 
lialf of their flusli ris-ct recess dimpling 
dies nitli a new companv developed 
pattern wliich they say will save thou- 



sands of dollars annually on tool re- 
placement costs. Main difference of 
the new design, pictured to tlic right, 
is the two piece ram. The separate 
upper part nou- lias parallel sides and 
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the hole which reecn-cs the male pilot 
punch is drilled all the way through, 
llicse changes le-rsen the effect of wear 
and help to cleat chips. 

Heat treating furnace for small pre- 
cision stainless steel parts is able to hc-at 
treat stainless steel piirts after final ma- 
ciiiiiini without distorting or discolor- 
ing them, the manufacturer, Allied 



Products division of Hamilton W’atch 
Co,, reports. Process is carried out in 
several stages in specially controlled 
atmospheres. I'aeilitics. svhicli were dc- 
sclop^ fur Hamilton’s watch parts, will 
be asiiilablc to mitsidc firms. 

Workmen erect a iicsv type of prefab- 
rirated roof. Indisidual 2 ft. wide sec- 
tions of 18 gage galsanizcd steel |«e- 
staiiipcd to a cursed '’gutter” shape arc 
bolted in jilacc to form a 120 ft. span 
arcli- Called ''AA'ondcr Roof" by tlie 
maker. AA'ondcr Building Corp. of 



America, Chicago, 111., the roofs first 
commercial trial has been in this coli- 
seum for Phoenix, Ariz. The 260 ft. 
long roof was erected in 7i ssorking 
days, according to the builder. Cost of 
the roof is 75c per sq. ft. for materials 
and 15d |>cr sq. ft. for erection. 

Brooks &• Perkins, Ine., titanium ,md 
niagncsiinn fabricator, Detroit. Alicli., 
lias opened a new division in North 
lloHssvnod. Calif- It svill be able to 
handle complete engineering programs 
as far as prototspes, Nasal Researcli 
Laboratory has just assarded finn con- 
tract for the Earth Satellite (Project 
A^anguard). Satellite will be made of 
magnesium alios LAW' Jidv 16, p- 2S). 


are you running behind in the vicious race 
for qualified research and production men? 



experienced technicians 
with qualifications you want 

The critical shortage of experienced physicists, engineers and pro- 
duction craftsmen needn’t curtail your output — reduce your profits. 

TTie Mechanical Division of General Mills has trained men and 
specialized machines ready today to handle your design require- 
ments and production of 




• industrial or military optical aasembllea 

You get the type of engineering and manufacturing you're proud 
to call your own- You meet delivery dates. You eliminate capital 
expenditures for plant expansion. And, you get out of the vicious 
race for men qualified to do the job the way you want it done. 
Our reputation for creative research and precision production has 
been built over 16 years of ordnance and instrument work for the 
world's most exacting customers. You can join this group profitably. 



Send today. Booklet shows our facilities, names our cus- 
tomers. It introduces you to on-time, precision produc- 
tion. Write Mechanical Division, Dept- AW91, General 
Mills. 1620 Central Ave, N.E., Miiuieapolis, Minn, 


MECHANICAL DIVISION 

OF General Mills 
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The Lockheed WV-2, flying-eye ra- 
dar plane and the carrier load of 
fighters it can direct into battle when 

of the fleetja the U- S- Navy's new- 
est sky-and-sea fighting team. 

The giant Super Constellation- 
type airplane with its crew of thirty- 
one is designed to bolster U. S. de- 

approaches. It will fly the fringe of 
fleet units to warn of unidentiiied 
air or aurface craft and then elec- 
tronically guide combat planes from 



Hack* of this sky-and-sea team- 


work is the similar teamwork of 
Cherry Rivet research and develop- 

hced engineers to pl^duce the preei- 
Sion fasteners used in the WV-2 and 
other aircraft. From long asaocia- 


tion with the aircraft industry, 

widest range of types and sizes of 
blind rivets available in the indus- 
try. They have designed and built 
special purpose machines and devel- 
oped techniques that make posaible 
the production of precision rivets 
and give theSanta Ana plant the larg- 

Thc necessary guns, tools and ac- 



For technical data on the entire 
Cherry line of fasteners and tools, 
write to Townsend Company. 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


Te.sts Show Comet 
Fut*elaj:e Stronger 

How the dc Ilavilland ,\itctaft Co. 
convinced Capital Airlines and its liiiait- 
cial backers nf tlic soundness of the 
Comet tthose reputation was clouded 
bv Iwo Comet 1 crashes in was 

indicated last sveek bv the company 
follosviiig announcement of the Capital 
Older for 14 Comet IV As, 

Tests ill a water pressure tank, and 
stiidv of wreckage showed that fatigue, 
beginning at specific weak points at 
cabin windows, caused explosive decoin- 
|)rcssion of tlie pressutized cabins of 
the Comet Is that crashed (A^^’ Oct. 
25. 19s4; Feb. 7 and 14, 1955). 

" Mirnugtiout." de ilavilland said of 
llic 1\'.\. ''the aim has been to employ 
a new formula of detail design to every 
component of the airframe to ensure 
a high resistance to fatigue as well as 
adequate static strength— a much easier 
requirement to meet. 

■'In the fosclagc the use of 19 s.w.g,- 
scetion skins fulfills the design require- 
ments for the pressure cabin, giving a 
maximum level of nominal stress of 
22''r of the ultimate. In addition, bv 
carcfullv grading and reinforcing the 
structure in the siciuity of the win- 
dow v. doors and other cutouts in the 
fuscla|c, the stress lesci at these posi- 
tions— which ate the normal sources of 
fatiguc-is further reduced to the point 
where fatigue crack.s are unlikclv to 
form during the operational life of the 
aircraft, and that if thev .should occur 
the\ would prop.ig.itc st) slowly that 
they would in no sense be dangerous." 

I’ests results stated bv dc llasilland: 

• Factors over six without cracking 
liaic been achicsed on fuselage com- 
ponent'. and a further factor of six 
after ct.icking occurred. 

• ^^'ater tank tests like those by w'bich 
the crash ms stcir was soh ed. base shosvn 
a 29-ft- fuselage section containing all 
tspes of cut oiit.s has undergone 85.000 
re\ersa!s of pressure without a failure. 

(On the basis of each rcsersal repre- 
senting a three hour flight, dc llasillaiid 
said, this represents, with the scatter 
factor of six a|)plicd. more than 42.000 
hours. I 

• Fuselage center section to which 
wing lo.ids arc applied, has achieved 
lO.OOO rcscrsals; a nose section with 
ciiioin, inO.OnO rci-ctsals. 

• .Altitude chamber tests carried out 
in deference to those who expressed 
doubt Ilf the s'alidity of water tank 
tests in assessing fatigue life of pres- 
surized fuselages, luwc tallied closely 
with water tank results. Rcscrsals were 
carried out on box stmchitcs conFaining 
typical fuscl.igc cutouts. 

These tsqsical cutout structures, as 
de ll.ivill.ind described a window, arc 
mounted in IS s.w.g. metal panels pro- 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Con\pany 
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IT PAYS to take a close 
look at the quality of the ti 
you are using. Usually, it has as 
much to do with your machining 
and assembly costs as it does with 
the performance of your products. 
TMI tubing has proved its worth 
on the drawing board, on the 
assembly line . . . and on the profit 
reports of hundreds of America’s 
fastest growing Companies. 

WHEN YOU invest in the best 
precision workmanship, guaranteed 
by the dependable TM! "Mark 
of Quality,” you follow in their 
footsteps. Don’t take tubing quality 
for granted — take a closer look 
at your real tubing costs . . . 

STAINLESS STEEL AND 
SPECIAL ALLOY TUBING 

—in small diameters, .050” 



TUBE METHODS INC. 
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lile, still shrouded in the early morning damp- 
e chan a decade of research and development. 
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Af General Eleefrie, George F. Mefealf reports: 

New Department to Help Solve 
Complex Defense System Problems 




Realizing the increased complexity of 
some of the nation’s current defense 
system problems, General Electric has 
formed the Special Defense Projects 
Department. The new department will 
act as a Company focal point for large, 
highly complex missile projects. Head- 
quarters for the new department will be 
located near Philadelphia, Pa. This new 
department has responsibility for large 
defense systems that require the com- 
bined research, development, and manu- 
facturing resources of many of General 
Electric’s operating departments and 
laboratories. 

Manned by a highly skilled engineering 
and development staff, the Special De- 
fense Projects Department relies upon 


General Electric operating departments 
and laboratories for many specialized 
phases of its defense projects. 

The Special Defense Projects Depart- 
ment is making significant contributions 
to America’s defense program by focus- 
ing the wide range of specialized talents 
of General Electric on highly complex 
defense system problems. Section 224-4, 
General Electric Co., Schenectady 5, N.Y. 


{NOINiERS, G.E.’s Special Defense Projects 
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Here’s How Facilities at General Electric Speed Electronic Bomber Defense System Development 




OYNAT (DYNamic Accuracy Tester) simulates flight con- Located at General Electric’s Aircraft Products Dept., this 

ditions and combat situations on an indoor test range, mini- installation permits all-angle fire testing of electronic bomber 

mizing costly flight tests and reducing qualification time, defense systemsat temperatures ranging from — lOOF to 160F. 

G-E Facilities Help Researchers Anticipate and Solve 
Problems Prior to Airborne Tests 


Cutting lead time in the development of aircraft 
equipment has become increasingly important. All 
possible measures must be taken to reduce develop- 
ment and testing time in order to speed delivery of 
operational aircraft to our armed forces. 

General Electric test facilities provide an impor- 
tant means of reducing development time of airborne 
defense systems. The test facilities pictured here 
help experienced G-E personnel to analyze and solve 


problems difficult if not impossible to duplicate by 
flight tests. Just as important is the saving in valuable 
time and reduction in expense of airborne testing. 
These facilities help make the saving possible — 
speeding the development of aircraft defense systems 
for tomorrow. 

Engineers: Expanding electronic bomber defense 

projects at G.E. are creating opportunities for you. 
Contact C. E. Irwin, General Electric Company, Air- 
craft Products Department, Johnson City, N. Y. uj j 


Tigress k Our Most Imporfent Produef 


GENERAL 



ELECTRIC 



Heinemann Circuit Breakers — complete with your choice of 
inverse time-delay curves or instantaneous trip— are available in current 
ratings as low os 0.010 amperes ... an important fact to 
remember when considering the protection of sensitive equipment. 

For even at a rating of only 0.010 amperes, Heinemann 
Circuit Breakers still provide fastest interruption of short circuits, 
retain their set trip points and carry rated capacity through 
any ambient temperature range, high or low. 
These exclusive Heinemann features are yours in any odd 
or fractional current rating you may specify . . . but 
only when you specify Heinemann. For complete details, send for 
the Circuit Breaker Engineering Guide, Bulletin 201. 


HEINEMANN 
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B-52 Defense System Uses Two Radars 



By Philip J. Klaw 

Sovciiil sigiiific.uit nc«' bomber de- 
fense Icdiiiiqiics. inelmling a new t\pc 
radar, arc making their first prodiietion 
appearantes in tlic B-i2’s automatic 
radar-controlled tail stinger, dc'clopcd 
and produced by tlie .\rma Dii ision of 
.\mcrican Boscli Arma Coip. 

amianient system also marks 
•Anna's first prime contractor role in 
the bomber defense field— almost tlic 
prisate presene of General lilectric 
■siiiec it deselopcd rcmotch controlled 
gun turrets during World War II. B-52 
armament svstem weighs 2.500 pounds 
(le-ss ammunition), costs about S200,- 
000 per system, and uses 550-400 

One of the most significant of the 
ness' techniques is tlic use of hso sepa- 
rate radars, one for seareh and the 
other for aiming the tail turret wliicli 
inmints four ,50-cal. uiaehiiic guns. .•\1- 
though the dual radars add weight and 
complesih, tlics provide scscral opera- 
tional ads-antages over prcsimis ss-steins 
w'liicli use a single radar for scarcli and 
track functions: 

• Simultaneous search and track. I'ail 
gunner in the B-52 can be scanning 
tlic skies for otlicr cnems' aircraft ivliile 
his tracking radar and turret is counter- 
ing an immediate attack. 

• Improred performance. Use of sepa- 
rate radars permits each to be tailored 


for optimum performance at its specific 
task. Search radar needs maxinnun pos- 
sible range. Tracking rad.ir, on the 
other hand, need lime onh modest 
range hut must give cstrcmciv accurate 
and smooth data on target position, 
velocity, range, and rate of closure. 


.\nothcr innoiation is the first use 
of a new- type of r.idar, called inono- 
pul.se. for the tracking function. Dc- 
iclopcd and manufactured bv General 
Klcctric’s Light Military Kicctronic 
Kquipment Deparlnicnt, monopiilsc re- 
portedly pros'icies greater accuracy and 



B-52 TAIL TURRET (left) before assembly process. Coiiipicfe armament package (right) containing turret, radars and hemispheric sight 
being mounted. 
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smoother djta tlian that a\-.iiXihlc from 
conventional conical scan r.id.iis. In 
conical scan radar, the beam is cau^cd 
to rotate about the position (jf the tar- 
get and requires trunsmisslon and re- 
ception of a number of |)iilses to 
establish target location. 

In monopiilse. the radar is able to 
establish target position from a single 
pulse bv simiiltaiieoush transmitting 
hvo or four beams and measiirini the 
phase and/or amplitude relationship 
betsseen their rcspcctis’c target returns. 

-An .Arma spokesman .says that inono- 
piilsc radar gises the system an acciiracr 
sshich i.s scscral times better than th.it 
obtained with presious bombet defense 
systems. .An interesting sidelight is 
the report that the CK monoiniKe 
radar gave the Anna B-52 armament 
system a decided performance edge 
(h er a competitive ss'stem des eloped bv 
Gl'i's own Aircraft Products depart- 
malt svliicb employed c^mvention.il 
conical scan radar. 

New Control Technique 

The Anna B-52 tail stinger is the 
first production honiher defense system 
to employ the ‘‘floating iinc-of-siglit" 
control tocliiiique pioneered by the 
Massachusetts Institute of Tcchmilogi 's 
In.strumait Laborators. under Or. C. S. 
Draper- 'Ibis is an adaptation of the 
"floating reticle" technique used in 
World War I! gunsigbts for inb.ibitcd 
gim turrets. 

When GK dci’cloped remote con- 
trol gun turrets during World War II. 
it applied the director principle of aim- 
ing the gmi turrets— an adaplatiim of 
the technique used in aiming naval gun 
batteries. 

In the director-type system, now 


used in the GF. tail stingers for the 
B-sf). B--I7 and B-fif). the radar antenna 
and turret mosc intlcpcndentb-. Radar 
coiitimiously points at the target (dur- 
ing track mode), providing information 
on target |josition, vdociti'. range and 
ratc-of-elosure. I'rom this data a com- 
puter calculates the angle In' nbich the 
turret must he adianced lor retarded) 
from the radar's aiming point to |)ro- 
side lead (predictioul and ballistic 
eorrections. 

Til the .Anna floating line-nf-siflit 
system, the tracking radar rides on the 
gun turret, mounted on aii indc- 
peiidciitb dril’cn .seno operated gimb.il 
sistcin. 'Ilms the traekiiig radar an- 
tenna is po.sitioncd h\ the turret, but 
its linc-of-sigbt is adianced or retarded 
reiatii'C to the gun aiming point by 
means of the independent gimhal sys- 
tem to proiide lead and ballistic cor- 
rections. 

1 here are strong proponents for both 
the director and flixitiiig linc-of-sigbt 
tipe systems, and advantages to cadi. 
One problem in the floating linc-of- 
sigbt system arises because flic track- 
ing radar antenna is immnted close to 
flic guns and therefore subject to l ibra- 
tiim and shock caused bi gun blast. 
Unless the antaina is snitablv isolated, 
It can affect radar performance ad- 

,\t the present time Anna ships its 
B-52 armament sy.stcm as com|)oneiits 
which arc later assembled into a tail 
package at the Boeing plants. Ilow- 
ei'cr. negotiation.s are under was- for 
.Anna to build the complete tail pack- 
age and assemble the major eomponeiits 
prior to shipment, in tlie pattern of the 
.ippro.icli used bv GK in its B-47 
bomber defense system. 


.Although the Arma si-stcm is de- 
signed fur fiilK automatic radar track- 
ing of die target, the B-52 carries a 
gunner in the tail. Ilis job is to monitor 
the search radar seupc, determine 
which targets nresent the most serious 
threat, then lock his tracking radar 
onto that target. 

horizontal pcriseopic giiiisight, lo- 
cated atop the search radar aiiteiiiui. 
permits the oinnier to search or tnick 
targets o|)tically and direct the turret in 
event of r.id.ir failure or enemy counter- 
measures. 1 he gunsight. manufactured 
by Isastinaii Kod.ik Co., is believed to 
prosidc full rear hemisphere coverage. 

N'o figures have been released on the 
cmcragc of the tail turret itself. How- 
ever it ap|)ears that the tail turret can 
cover a sector of more than 90 deg. 
(i45 deg.) in both azimuth and clei-j- 
tion. I he turret is driven by hydraulic 
actuators instead of electric motors 
used ill preiions turret driies. 

Crosley Diiision of -Avco Maniitac- 
turing Co. has been set up as a second 
source for pmduction of the .Anna B-52 
sistcm. Crosley has been a setond- 
soiircc producer of the GF. bomber de- 
fense systems for the B-47. .Anna re- 
ports that it is subcontracting about 
40'7 uf the .systems which it trims out- 
Future Developments 

.\rm.i spokesmen report that the 
companv is developing more advanced 
versions of the As-.A si-stem which it 
is mm- producing. These dciclopnients 
arc believed to involve the use of mure 
potent ne.ipons, iiichidin| pcrha|js the 
receiith developed Gutling tspe uiiilti- 
h.irrel iiijeliinc gun. 

.Anna also is working on Ir.m.sistor- 
ized computers and servo control sys- 
tems. I'hc present eompiitcr is of the 
analog tipc, but the company is study- 
ing the possibility of using digital coni- 

Exitaiisions. Chanjies 
In A\ ionics Industry 

Si stems Inc.. Orlando, Fla., is name 
of iicmIi- formed conip.niy which iiill 
specialize in si stems aiialvsis of missile 
systems, r.id.ir vulnerabiliti to coiiiiter- 
measutes. electromagnetic, cninmiinica- 
tion and information theori'. Company 
ivill also do rcscurch and developniciit 
ill radar. KCM auti infrared systems. 
I'irm is headed bi Sidnes M. Kapl.in, 
fomierli of General Flcctric. \\ illi.im 
II. Horton and RoIktI H. Dickinson 
are l icc presideiits. 

Cnmp.mv address; 2526 Dnersified 
Way. 

dtlicr recentiv announeed changes 
and ocpaiisious in the avionics industry 
include; 

• 'rcle-Diiiamics Inc. is the new name 
of Riiiimiud ikoseii Knginccring Prod- 
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This is a Honeywell Thermal Sensor 
which converts minute cooling variations 
into electrical signals. Honeywell has harnessed 
these signals for use in liquid level sensing 
systems having response times of from one 
to four seconds. These systems are ideal for 
in-flight and ground refueling, center of 
gravity control, and independent high 
and low level warning systems. 

Lightweight, simple, safe, they are vital 
to precision aircraft fuel management. 




Wanted: 



Design and 
Development 
Engineers 



Consider these advantages 



nets, Inc., 52nd jud \Viilnut Streets, 
Pliiliiddpliia, iinikcr of communications 
and tclcmctr)’ equipment. Company 
says notliing is changed but the name. 

• National Aeronautical Corp. (Narco), 
.\mblcr. I’a.. and Canadian Marconi 
Co., Montreal, have signed agreement 
svhereby Narco will handle U. S. distri- 
bution of Marconi's 501 autoniatrc di- 
rection finder, wliilc Marconi will serve 
as distributor for Narco line in Canada. 

• Sorensen & Co., Stamford, Conn., 
maker of iosv-voUage power supplies 
and line r’oltage regulators has merged 
witii Beta Electric Corp., New York, 
maker of high-voltage power supplies, 
electronic instruments and ineters. Both 

.'geincnts. 


made by Infonnation h'or Industry, 
Inc. Roughly 10% of the patents were 
issued to Covcnimcnt agencies, includ- 
ing the Defense Department, l^idio 
Corporation of America received 262 of 
the 5,150 electronic pvitcnts granted in 
1955. Other major recipients of elec- 
tronic patents included: 

• Bell 'Tclciihonc Laboratories: 170 

• General Electric: 1 1 8 

• Wcstinghousc; 85 

• International I'elcplionc Telegraph; 
51 

• Beudi.s Aviation: 50 

► Data Link Contract— General Electric 
reports receipt of a SI 2 million Air 
l-’orce contract to produce airborne data 
link receivers. Equipment is niannfac- 
hitcd bv GE's Light Military Electronic 
Equipment Dept.. Utica, N. Y. 


purks, oBscs you inerropolitan living in 
1 suburban aimosphett. No commuting. 






Write to us 

If you arc intctesied in a career at Honey- 

Wood, Aeronautical Division, 2(>04 
Ridgway Road. Minneapolis 13. 

Honeywell 

AERONAUTICAL DIVISION 


• Pacific Resistor Co.. Los Angeles, is 
newly formed manufacturer of vitreous 
enameled power resistors, including 
miiiiatiiri/.cd asial lead types for printed 
circuit applications, Herbert A. Giiincss 
is isrcsicient of new fimi. Company's 
address: 1881 Sepulveda Blvd. 

I 'oTlToT' I 

4: FILTER CENTER ^ 

I ^ 

► Electronic Patents Increase— Approxi- 
mately 5,100 patents covering elec- 
tronics were issued in the first six 
months of 1956, nearly equaling the 
number of electronic patents granted 
in all of 1955, according to an analysis 


► .Arctic SSB Tests— l''irst airlaotne tests 
on single sidcliand communications in 
the Arctic were conducted rcccntlv by 
Strategic .Air Command mid Collins 
Radio with an important assist from 
amateur radio operators around the 
globe. A S.AC C-97. outfitted with a 
Collins cominctdal SSB ham equip- 
ment. made a 10.000 mi. test fliglit 
ranging from Ft. Barrow, .Ala.ska. to 
Thule, Greenland. Using a 1 kw, 
transmitter and operating on the 1 5, 20 
and -10 meter bands, the flying Inmi sta- 
tion worked a number of amateur sta- 
tions, including one wlio identified liint- 
sclf as a Iniin in Moscow. The flying 
ham station picked up a signal from 
Little America in the Antarctic and 
retransmitted it b.ack 11,000 mi. Coi- 
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Because 

only the best 
is good enough . 


First Choice in 


OXYGEN EQUIPMENT 
is . built by 

Ifonecr- ^I^cntral 


0\\geii cqiiipmeiit to kcc|) pai'c 
willi c< er liiglicr o|n.Talioiial ceilings 
is csseiilial, 

HemliM Oxygen Kqiiipinent . . . 
<lesigne<l anil i>iiilt In* Pioneer' 
Ceiural . . . eonlimies to lie finl 
chnicf fur smincl riuisoiis; 

Kirsl. llcnilix lias tlie must prue- 
lical. most coiii'cntrateil experience 
in milking oxygen equipment. 

■Si-coiiil. licniiix coiihisienily leads 
in oxvgrn equipment ilnveiopiiient 
ami iniproveincnt. It introduced 
liie iirsl coiilinuous-Aow oxt'gen 
svstcm, tlic first diiiiler demand 
system, and the lirst cfTeetive liqni<l 
oxygen converter, to iiiime a few. 
Third, Bendix lias in develop- 
ment toilay new oxygen equipment 
to meet the future dcniands of even 
liiglier-|KTforniain-e aircraft. 

if you’re eoneernoil witli sclce- 
tiim of oxygen regulators, liquid 
oxygen converters and ixnnplctc 


liquid oxtgeii S) stems, talk to 
PIONEEK-CEXTRAL lltX ISlOX, BEXOIX 
AVI ATION CORPORATION, D H EN- 


An Exomple of Better 
Bendix Oxygen Equipment 



PIO.\EERI.\G is our business 


J^aeer- 






VHF Transceiver 


New VMK trjiisccivcT, Model iyi'k*360. 
uliich prtividcs 180 or 360 cliaiiiicU uith 
ion UT 30 kc. channel S|iucing. icx}>cctii'cK. 
is IIOH available from Davton .Aviation Radio 
and Equipment Cotp, iD.AKK). 'I'taiisceivLT. 
ivliicli can be operated either simplex or 
ciuss.cliaimcl (duplex), puts out 13 uatts. 

22 lb,, iiicirtding power sripph. Unit em. 
plms 38 ervxtalx lot ISOwluiiuel operatiriu, 
58 civxrals frir 360 cliaiinci itsc. Price of the 
ISO.cliaimel set for simplex o]ieiation is a|i. 
jiroximatch S2.500, .Manrifactsrrer's address: 

J lov. Ohio. 

Ims reports that SSI3 proved xetx tffcc- 
tlsL .It times when auroral disturb.incex 
iiijrJt conventional AM and CW diffi- 
cult to undcTstand. 

► Chidiaw To Spicak— "Electronics in 
,\ir Defense and .Air Olfeiisc" will be 
the subject of :i talk bx Gcuer.d Beii- 
jjniiii Cliidkiw at tlie l-'ifth .Aiimi.d lii- 
duxtn.d Klectrimics Symprisiuni. Sept. 
I-t-Zs. ilote! .Maiia|et, Clevckind. 
Cliidl.iw. former Commanding General 
of the CoiitinenC.il -Air Defense Com- 
in.ind. is vice pa'sident of rhompsoii 
Products. Tlie Ssinosium is sponsored 
he AIEE and IRK. 

► Coiiiputcr Symposium— Third anmi.il 
Compnler .Applic-atiuns S\ni)>oxiuin, 
Oct. 9-10, will be drooled to problems 
aiirl experiences svitli niedimii-si/ed 
clecttonic computers. Syin|)Oxiuin. s|>on- 
sored b'" the .Armour Reseateh T'lniii- 
d.itinn (if the Illinois Institute of Tedi- 
nolog), will be held at the Morrison 
Hotel, Chicago. 

► New R'l'C.A Membci-II,istiiig,s-R.n- 

dist. Inc., Hampton, fnmieriy 

known as Hastings Instrument Co.. 
Ii.is Ixien elected to niembcrsliip in the 
RadioTcchiiic.il Coiiinnssiiin for .Aero- 
ii.iutics. 

► Computer Night Conrse-Gr.idiute 
program frit fidl-Hnie industry ciiiplrncs 
in the design, selection and oper.ition 
Ilf computers will be iiiaiigur.ited tlii- 
f.ill at the Staens Institute of lecli- 
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nology, Iliihoken. N. J. Classes will 
be held two nights a week for three 
years. Cradiuites will he awiirded Mas- 
ter of Science degrees. Program, fully 
described in the Stcvciis catalog for 
1956. begins Sept. 2-t. 

► Marsland Goes Avionic— MarylatuTs 
Governor Theodore R. McKcldin has 

E roclainied s'*eck of Oct. 29 as .Airlxitiic 
Icctniiiic.s W eek in the state, follow- 
ing similar action by the mayor of 
Baltimore, scene of the Hiird .Annual 
Kast Crsist Cmifercnee on .Acronantical 
and Navigational Klectronics. Oct. 29- 
30. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Potentiometer for direct mounting in 
printed circuits. lApe PC-5, nicasurcs 
1 in. dia. x 3 in. high. Resistance range 
is 10 to 35,000 rjhms, terminal linearity 



is 35, dissipation is 2 watts and rota- 
tion is 32 5 degrees. Gc(ir|e-Hcld, liic.. 
1020 North CaBtea, Los Angeles 38, 
Calif. 

• High voltage silicon dior3cs, available 
with |X'ak imetse volbigc ratinis of 600, 
800 and 1.000 v.. with half wave d.c. 
isutput currents of 125 nia. at 75C. can 
operate over tcniperaturc range of —55 
to liOC. Diodes measure { in. dia. x 
ill in. long and come with pigtail leads. 
Bulletin SR-138 gives applie.ition data. 
Inteniationai RcctiOcr Coq)., Kl Se- 
gundri, Calif. 

• Pulse packages for radar transmitters, 
pror idc trigger or high power pulses, in- 
tiutle charging choke, pulsc-fonniiig 
network and pulse transformer in a 
single scaled package. Kiltron Co., Inc., 
Khishing, L, 1., N. Y. or Culver Citv, 
Calif. 

• Subminiaturc tube mount and shield 
for round-button bases tubes, permits 
ready access for maintcniince. Right- 



angle crinstnictioii gives greater flexibd- 
iti III mounting. Manufacturer also 
amiounces new he.it dissipating shield 
for iiiiiiiaturc pmscr tubes of the type 
K26. S29B and 3K29 dimensions, which 
ivjuirtcdU cuts bulb teinpcr.itnre by us 
mncli as 100 to HOC. Inteniationai 
Klectronic Research Cor|)., 145 West 
.Magnolia Blvd., Burbank. Calif. 

• Sealtxl poteiitioiiKfer, Model DP-12, 
rcirortcdly meets MIL rev|iiirenients 
(Type R.V50). Unit is rated at 4 watts 
at 40C. derating to zero at 125C. conics 
in resistances of 100 to 40.000 ohms, 
with 55 tolerance or better if re- 
quired- Shaft rotation i.s 275 degrees, 
hnearitv 3% and resoliition is 0.55 
maxiinmn. Unit weighs 1.2 oz. Dale 
Products, Inc.. Columbus, Nehraska. 

• Transistorized servo amplihet, Mode! 
lSOO-0300, will o]3erJtc a size 15.400 
cycle. 6.1 watt motor. \'’oltiige gain 
i.s 750 at 31 watts, 200 at 6 watts 
output. Unit weiglis 6 oz., incasutrs. 



approximately U x II x 3J in., am 
operate over temperature range of 
— 55C to 71Cr Input power required 
H, 500 ma. at 2S v.d.c. M- Ten Boscli, 
Inc., PIcasantville. N. 

• Printer circuit connectors for 50, 70, 
and 93-ulim microniiiiiatiirc co-,ixiai 
assemblies, arc available for printed cir- 
cuit boards lA to A in. thick. Teclini- 
ail bulletin No. 44 gives details. Mi- 
crodot. Inc.. 1826 T rcinimt Avc., Smith 
Pasadena, Calif. 

• Induction ]X>tcntionietcr, Size 11, 
witli liiiearits of 0.1% met range of 
0 to 75 degrees, has input impedance 


Engineers 

OPPORTUNITIES with 
establisherd flight re- 
search organization en- 
goged in all phases of 
flight test work. 



Flight Test 

Engineers wllh experience in 
flighr tesring of airframes anrf/or 
flight conlrol equipment. 

Aircraft Structures 

Airframe structurol layout oad 
stress analysis. 

Instrumentatinu 

Development ond flight test of 
oil forms of oeronouticol in&tru* 



APPLY MON TO FRI 
SUBMIT RESUME 

At). MR. ROBERT STEWART 

PHONE FOR APPOINTMENT 

RONKONKOMA 9-8086 

(RONKONKOMA, N. Y.) 

sPERRy 

GYROSCOPE COMPANY 

Division of Eperry fiand Corp. 

MAC ARTHUR FIELD 
RONKONKOMA, 1. 1.. N. Y. 

V J 


AVIATION 


K. August 20. 1956 




WELD STAINLESS ALLOYS I 



200-240 V.-60 C-A. C. 

MODEL SS — Ipictuicd abo>cl is complete^ 
Fc»tie^' electron^ °Zingwtm\ wUh solenoid 



Weight 55 lbs. 


Contoct your fatal distributor or 
write for further information 




up ti) 750 ulims, pluisc shift of five iiiiii- 
utes. unci miiximimi null soltpgc of 
I mv. per volt of input. Unit wciKlis 
■i." [)z. iiiid can operate up to 70.000 
ft. altitiule without prcsMiri/atimv Diehl 
M.imifjilurini Co.. I■'indc^lc Plant. 
Somenille, X. J. 

Test Equipment 

• I3igital ratioinctct. Model R105. 

measures ratio of two d.c. uiltages luul 
displays results to fitc digits. CJperat- 
ing range is 00.000 to 99.999, accutaev 
is 0.01^ of reading, resotution is one 
part in 100,000 and average reading 
time is 1,000 mcgolims. Unit operates 
from 115 60 ctcic power. Klcctro 

liistmmcnts, Ine., 5794 Rosceraus St., 
San Diego. Calif. 

• High frequency transistor tester, called 
'rransihzcr, measures alpha and al|)h,i 
cutoff of point contact, injiinctiou and 
tetrode transistors. Dcsicc employs es- 



tcinal oseilloseope to displas- alpha 
cluractensties. I'ester includes sweep- 
ing oscillator nhitli operates over fro- 
queue' range of 50 kc. to 50 me-, at- 
teimafois. d.c. biasing and metering 
ciremls for the transistor ,ind an tf 
amplifier and detector. Kas lilcctric 
Co.. 14 Maple Pine Brook, N. J. 

• Resistance bridge, Model 605. for 
speed' cheeking of resistanexs to an 
accuracy of 0.15% plus 0.05% full 
scale. Sc'cn ranges from 100 olinis to 
100 megohms (full scale) arc avail- 
,ible. 

Lon'cst nic'.mirahlc resistance is 5 
olims. Tester is priced at S170 ROB 
faeton. Shasta Dnisimi, Bex'fcmau In- 
struments. inc„ P. O. Box 296. Sta- 
tion A, Ricliinond, Calif. 


• Transistor curse tracer, Model BCT 
500, " ill display fiimily of characteristic 
curses for all t\pcs of transistors on a 
standard laboratory oscilloscope. Nfeas- 



urenients can be made in cither for- 
ward or imerse direction. " ith groniidcd 

Descriptive bulletin is available. Nor- 
den-Ketav Carp., 99 Park .A'E.. New 
York, N.'Y, 


• Radar test set, for complete check-out 
of radar and other microwave tian.sinit- 
lets on a production line or in the field, 
is a'ailabic for three frequence' bands: 
5.2 to 5.9 kmc., 8.5 to lO kmc., and 



15 to 17 kmc. Set includes spectrum 
anal'zet. |) 0 "ct monitor, frequency 
meter, signal generators "ith satiable 
poise, sa'v tooth and square "avc modn- 

Test set operates from 105-125 
V.. single phase. 50 to 1.200 cycles. 
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measures 21J x 145 x 18 in., weighs 
75 lb. 

Kearfott Co.. Inc-, Western Div., 
253 No. Vinedo Ave„ Pasadena. Calif. 

Instru mentation 



• Magnetic tape eraser, Model 5.000 
presides instantaiicons cliininuting of 
material recorded on ta|K on reels np 
to 16 in. in diameter. Unit sveighs 33 
lb., requires 2 ksv. of 115 v., 30-60 
cycle po'vcr. Smaller unit. Model 2.400 
handles reels up to 9 in- clia., consumes 
1 kw.. wciglis 16 lb. 

Kinesox Disision of Elcctromation 
Co., 116 So. IIolls'voDd 5\'av, Burbank, 
Calif. 

• Mulliplewhanncl rceording-plavback 
heads for ina|netic tape, rcportedls arc 
mtcrehaiigcable svitliuiit adjustment. 
Nesv lino includes heads for computer, 



telemetering, and audio applieatiuiis. 
J. B- Rea Co., Data Storage Dcsiccs 
Div-. 1723 Clovetfield Road, Saiit.i 
Monica. Calif. 


• Telcmctty receiver. Model 1 502. for 
both KM and .\M operation over the 



ficqiiciicy range of 55 to 260 me. 
Receiver u.scs a 416-B planar triodc in 
the first Rl' stage to assure lo'v noise 
figure (under 6 db.) at any frequency. 
Rcceiser includes 'iiriablc bandsvidth 
control, squelch and IP gain control. 
Price is SI ,750 b'OB factors'. Nems- 
Clarkc. Inc., 919 Jcsiip-Blair Drive, 
Silser Spring. Md. 

• Angular accelerometer calibrator, 
Model .AA C-2. for calibrating trans- 
ducers over the langc of 0.5 to 140 
radi.ins per second squared. Des'icc 
is a torsional pendulum desicc "hose 



period and amplitude of oscillation is 
adjustable. 

Statham Development Corp., 12411 
W. Olsmpic Blvd.. Los Angeles 24, 
Calif- 


DYNAMIC 

ALTITUOe 

SIMULATOH 

FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 



Simulates actual altitude 
conditions of high performance 
aircraft or missifes in flight 


Range-minus 1,000 to 80,000 ft 
Mox rate - 50,000 fl/min 
Max response 10 cps 
Write for Brochure 

COLOR miVISlOH INCORPORATED 

SAN CARLOS 6,CAllFORNIA 



Steel-Smooth rubber-to-metal bonding 
with PERMADIZING 


Stillman’s exclusive PERMADIZING 
process provides precise, flash-free 
parts of optical smoothness, and 
allows effective sealing even at 
near-zero pressure. Write or call 
your nearby Stillman representative 
today. He has the full story. 



Stillman Rubber Co. 

581 1 Marilyn Ave., Culver City, Calif- 
23525 Lorain Rd., Cleveland 26, Ohio 
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Dr. S. H. Browne (IcfO, Assislani Dircclor of Research. J. H. Carter, 
Associate Dircclor of Research and Staff Scientists P. L. Taulbee and 
E. V- Stearns discuss weapon requirements for defense of 
eontincnial United Slulc-s. 


SVSTKMS 


PLAXiVINO 


the basic 
approach 
to missile 
development 


The concept of systems planning has many degrees of 
interpretation and application. At Lockheed Missile Systems 
Division il is a primary field of endeavor that is emphasized 
as the optimum method of missiie development. 

As applied at Lockheed, it begins with operational requirements 
and covers every phase of the development of a complete 
system through preliminary design. Coordinated creative effort 
is required among scientists and engineers in virtually all fields. 

A number of highly significant new activities will appeal to 
those possessing keen interest in systems planning. 

Inquiries are invited. 

MISSII.M SVSTK.MS niVISION 

research ami engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


MANAGEMENT 


Industry Works Together on VTOL-STOL 


Wasliiiigton-Rccfnt progress in tlie 
elcsclopiiicnf of short and \crticjl t.ikc- 
off airplanes is large!)' due to the .ihan- 
donment of traditional attitudes toward 
piopiictarv rights by a segment of the 
aircraft iiidustrv. 

'fliis revolution— and major .strides 
toward successful VTOL and STOL 
designs— was inspired by the Office of 
Nasal Research, which has used the 
approach tliat five heads arc better 


Study Groups 

llie svstcni is simple; It accom- 
plishes research and development in 
critical fields b\- setting up study 
groups. 

In effect, this means tlic Air Branch 
of ONR hires industry specialists as 
consultants. 

In the case of VTOL, fisc com- 
panies arc included— 1‘airchild .Aitciaft 
Corp., Vcrtol Aircraft Corp., Ry;in 
.Aeronautical Co., Hiller Helicopters 
and Bell Aircraft Corp. This does not 
mean, however, that proposals from 


other manufacturers arc not included 
for consideration or that conlracts can- 
not be gisen outside a chosen circle of 
manufacturers. 

It does mean that ONR can select 
;i small group of contractors witli 
proven competence and ha\e them 
work together and share their ideas. 
Industry Benefits 

'Once we oscrconic tlicit apprehen- 
sion over proprietary rights,” an ONR 
ofBcial told .Avt.sirox u'ks.k, "wc can 
make the contractor sit around a table 
and conduct a detached discussion of 
what tlicy know and what must be 

'Hie official said that each of the 
contractors finally finds that he is con- 
tributing imc-fiftli of the new knowl- 
edge and getting at least four-fifths in 

I'lic result is that a great number of 
engineering inhibitions arc smashed, 
duplication of effort is avoided, ideas 
are mote freely traded and— most iiu- 
porLnit— progress is speeded. 


The studv group method used by 
ONR is tbc Naiy's answer tn the prob- 
lem of shortening the development 
cycle, and there .are indication.s that 
it will be prmen within the next fisc 
to 1 5 years. 

Tliat is the period fixed by ONR 
for tbc teplacemcnt of mans- iinportiint 
present-das tspes of aircraft svitb radi- 
cally nesv concepts, including VTOL 
and STOL aircraft- 

,A11 fisc of tlic coiiipaiiics in tlie studs' 
group bas e contracts, and most of them 
arc buss- on flsing test-bed versions of 
such aircraft. Outside the group, tlicre 
arc independent projects under way 
and a fess sponsored by the military 


ONR Method 

Doak .Aircraft Co., a small California 
designer, lias a coiitrnct for a ducted 
fan experiment and Piasccki .Aircraft 
Corp.. last ss'cck announced it will de- 
sign and test a nesv concept. Piasccki's 
contract was gisen by the Navy Bureau 
of .Aeronautics, although Army funds 



Bell XV-3 Undergoes Phase I Tests 

Wingtip homiti|S for rotor systems are reiiios-cd as Bell XV-3 Convectiplane unde^ocs Phase I flight tests at the Bel! Aircraft Corp. plant. 
Ft. Worth, Tex. Conversions to 15 deg. fonsard mast angle in flight liase been made successfully. Loss- power rcquiicmcnts in forsvard 
flight up to 80 kts. are indicated bs- es-aluatinn flights in helicopter configuration. Antorotatiou cheeks from 500 ft. reveal good powerKiif 

and the .Air Rcsrarch arid Development Command, for Aims-. Single I’ratt fi- AA liitncy engine is posserpUnt. 
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FACTORY 

AUTHORIZED 

DISTRIBUTORS 


for Pratt & Whitney Aircraft 
Engine Parts 



Wherever you fly in the United 
States— North or South. East 
or West — you are within easy 
reach of a factory- authorized 
distributor of Pratt & Whitney 
Aircraft engine parts. 

These approved distributors 
keep adequate stocks of up-to- 
date P&WA factory parts. 
They have facilities, highly 
skilled personnel, and aU cur- 
rent P&WA instructions to 
meet your maintenance and 
overhaul needs. 

For factory-fresh parts and 
skilled service to insure the best 
performance from your Pratt 
& Whitney engine, see these 
P&WA distributors: 


PACIFIC AIRMOTIVE CORPORATION 



SOUTHWEST AIRMOTIVE COMPANY 


NORTHWESTERN AERONAUTICAL 
COMPANY 



Pratt i Whitney 
Aircraft 


as well as monc\' from ONR itself ate 
included in Clic program. 

It is ba.sic to tlic ONR method that 
a more liberal interpretation be placed 
on the ‘ necd-to-know" restrictions that 
have hampered U.S. tccliiiological ad- 
lanccs in the past. Like the .\ir Force 
in its disclosure of prcviously-secrct Sys- 
tems Requirements to qualified manu- 
facturers. ON'R now puts a study group 
to work only after a full explanation of 
tlic state of the art. 

"Systems Analysis" 

In the Nary, this is called a “systems 
aiialvsis." which defines the militan' 
task to be petfonned. how an aircraft 
uill be integrated into the system and 
what major characteristics arc needed 
111 the aircraft for the performance of 

.\n ON'R spokesman admits that 
such a ss'stem has its wcaknosscs. For 
example, a svstems analysis made in 
19-ID with a target date of 1950 svimld 


liavo ignored such subsequent dcselop- 
ments as the atomic bomb, missiles, 
ram-jets, turba-jets and swept-wing dc- 
.signs. 

Why a Collective Approach 

This illustrates one of the reasons 
whs- the collective approach, with tal- 
ent enlisted from a mnnber of manu- 
f.icturcrs and bolstered by ON’R's basic 
research ss'Ork in universities and other 
laboratories, promises to speed dcvelop- 

.Anothcr factor, one on which |o\ crn- 
ment officials refuse to be quoted, is 
the natural conscrsatisni of the mili- 
tary commands that use aircraft. In 
general, the aircraft industry is given 
credit for being more progressive than 
its enstomers. But the procedure in the 
past has hampered design and dcvclop- 
nient of equipment far in advance of 
published military requirements. 

Major problem for the research ex- 
perts lias been the jol) of convincing 
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Helio Buys Plant 

Helio Aircraft Corp., manufacturers of 
tJie only certificated STOL-tspe aircraft, 
purcha^ the plant of Mid-States Menu- 
factming Co., in Pittsburg, Kan., for 
pmductioii of tbc Helio Courier, us pre- 

ago. 

Tbc Courier, designed almost ten years 
ago bv Prof. Otto C. Koppeii of the 
Massachusetts Institute of Technology, 

a football field at 30 n^h. It cruises at 
165 mph. ITie aircraft, already in pro- 
duction at the Mid-States plant under 

ness fliers. Hello has no military con- 

U-nn L. Bollinger, president of Helio, 
said the plant, as well as the comjiany’s 
original factory in Norwood. Mass., will 

crs. At Norwood, Helio makes electronic 



administrators that an experimental 
model should be built. Tlicrc.harc been 
instances where good ideas, originated 
and harbored by single manufacturers, 
haie been kept behind a curtain of 

The result has been that the 
armed forces were using airplanes far 
inferior in pctfomiancc than necessary. 

ONR's open-door policy for con- 
tractors got its first test on a program 
to improve aircraft instrumentation 
Started in 1955. About 20 airframe 
companies arc taking part in this effort, 
which is co-ordinated bv Douglas Air- 
craft Co. Another 3O0 organizations 
arc involved, and all of them receive 
reports on new findings as soon as they 
arc discovered. 

Insfrumenf Programs 

Goal of the aircraft instrumentation 
program is the design of a new instru- 
ment panel that "-ill make it possible for 
students to check out on instrument 
flight after an liout of familiarization. 
The Navy's new T2V trainer «ill be 
used to es aluatc tbc panel. 

A second program designed to inte- 
grate helicopter instrumentation has be- 
gun. 

Beil Aircraft Corp. figures promi- 
nently in this work, and the entire 
helicopter industry probably will bake 
part in the program before it is com- 
pleted. 

ONR's stimulation of work on 
STOL, in which die .Amiv plays a 

E rominent role, is expected to get top- 
A’c! evaluation in the near future from 
the Defense Department. A committee 
set up by Dr. Clifford C. Furnas, as- 


sistant secretary of defense for re- 
search and des-clopmcnt, has been sur- 
veying the entire field and will finish 
its report this month, nic document 
«'ill be circulated to the armed forces 
for comment before it is finalized. It 
is expected to single out the most 
promising design possibilities both in 
tliib country and abroad. Dr. [ames E. 
Lipp. of Lockheed Aircraft Corp., is 
chairman. 

A second major study is tliat of a 
committee now working in the Penta- 
gon on the problem of liow to sliortcn 
the cycle from concept to inventory. 
Tlic group lias cxaminM the ONR pro- 
cedure closely and has prepared an 
evaluation of various military ap- 
proaches. 

This report is on the desk of Under 
Secretary of Defense Rueben B. Robert- 


Ryan Will Evaluate 
VTOL Cockpit Layout 

San Diego, Calif.— Ryan Aeronau- 
tical Co. has been awarded an Air 
Force contract covering an exhaustive 
study of human factors in cockpit ar- 
rangement and instrument display for 
VTOL type aircraft. 

Covered in the contract studies will 
be: 

• Control arrangement. 

• Pilot seating. 

• Required instruments for the vertical 
flight component. 

• Automatic controls requirements. 
Ryan will evaluate the many possible 

configurations in a simulator which con- 
sists of a suspended cockpit free to move 
through more than 90 dee. in what 
would be an aircraft’s pitch and yaw 

The vertical mounted cockpit is con- 
nected to an electronic computer which 
can receive signals initiated by con- 
trol movements in the cockpit and 
translate tlicm into cockpit motion. 
Unit also feeds data to the cockpit in- 
strument panel to provide a realistic 
display during a simulated flight. 

Simultaneously, the unit feeds infor- 
mation into a data recording system 
from which performance Can be evalu- 
ated. 

Russian Helicopter Gains 
FAI Approval of Records 

The Federation Aeronautique fnter- 
iiatioiiale (FAI) lias homologated three 
world records claimed for tfie Russian 
Mi-1 Hound helicopter (AW June 25, 
p. 34). 

Two ate for altitude— 19,472 ft. 
with a payload of two metric tons and 
19,842 ft. with one metric ton-and 
one speed record of 116.5 nipli. over a 
510.7 mi. triangular course. 
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cIliUlibcr. Unit c.in l)t contiiiuinisl\ 
operated at full-rated sinusoidal force 
output of 5,500 or 5.000 lb. and cquis- 
alcnt acceleration range from fire to 
2,000 cps. at simuliitcd altitudes from 
0 to 125.000 ft., relative luimiditics 

between — lOOK and +500K. 

'Ilie exciter can be rotated 90 deg. 
and operated in any position. 

MB Manufaeturing Co., a Dix ision 
of Textron, Inc., New Haven, Conn. 

Control Valve 

Small flow control ralvc scries «itb 
differential area pistons arc designed for 
working pressures up to 6.000 psi. Dif- 
ferential area piston eliminates need 


for lo,ieling regulator and will stroke 
fulls ill eitlier direction in 0.75 seconds. 
t)pai-uii-air-faiUirc or elosc-on-air fail- 
ure action plus mtcrehangcuble valse 
trim in C, .005 to 2.5 arc also jsailable. 
tllfsct globe or angle bodies are featured 
with bods sectioii.s rotatable in 90',o 
increments for piping conseiiienec. 

I'iie .\niiin Coinpaiiv. 6570 Is, l elc- 
graph Rd-, Los Angeles 22, Calif, 


ALSO ON THE MARKET 


Kcloii-T electrical spaghetti sleeving 
insulation is nnaffeeted by a svide 
range of ambient temperatures, pres- 
sure altitude and Immidity; remains 
sersicablc at temperatures from — 90C 
to 250C. It is asailable in a sariety 
of standard colors in cut lengths or on 
spools of 200 ft. lengths or longer; sizes 
range from #26 to #S .md larger.— 
ShamiMn I'aigiiiccriii| Co., 1 1617 5\’est 
(efferson Blvd.. Culver City, Calif. 

Hcadlou|)c #502 can be easily niosed 
in or out of position and e-an be ssoni 
user personal glasses. Item is made in 
tsvo powers; P'4 diopters. 15 in. focal 
range; 25^ diopters, 9 in. focal range.— 
Safety Division, Boscr Cimpbell Co., 
65-fO St. ,\ntoiiic. Detroit 2. Mich. 

Pcirtable hydraulte circuit tester, iiiudcl 


PT-50-B. weighs 19 lb. and is contained 
III a reinforced ease (7x1 lsS3-in-l 
with c.irtsiiig handle. Pressure range of 
500 to 2,000 PSI. inaxinunn flow of 
50 GPM .md temperature gage reading 
from 60 to 220 I ’. Unit siimiltaneousls 
measures ttni))eraturc. pre.ssurc and 
flow from ans component port in a 
hydraulic ssstcin.-Schrocdcr Brothers 
Ciorp., 5116 Penn .Ave., Pittsburgh 1, 


Saf-Kars. eustoni fitted noise rciselliiig 
plastic rat plugs for industrial and mil- 
ilars use. .ire designed to reduce noise 
to a safe les cl for personnel. Tsvo t\ pes 
of material.^ arc used; one for reduction 
of certain low frequencies and another 
for losv and middle frequencies.— 
Hartford Kar 6.- .Acoustic Rcseateh 
Laboratories. 190 Trumbull St., Hart- 
ford. Conn. 

Type QHGR-750 Model 1, gosemot- 
eoiitrollcd continuous duty DC drisc 
motor, has —.5% speed variation; it is 
designed for high shock and sibratiim 
applications. 

,A gear train rcdnccs shaft speed from 
75-H to 1S56 RPM. .Average effi- 
ciency of unit is -13% with a maximum 
current uf 6.5 amperes. 

Weight: 21 lb.; diameter: 2| in.; 
oserall length with gear train and gos- 
emot; 5il in. -folio Ostcr Manufac- 
turiiig Co.. Avionic Div., Racine, W'is. 

Model 5 sabraswitch malfunction de- 
tector picks up trouble in rotating and 
tKiprocating niachincs, responds to 

tiun, and causes shutdown before fail- 
ure occurs. Unit covers all types of ro- 
tating equipment at speeds up to IS,- 
000 rpm. Sssitch contacts ate SPDT. 
•split-contact NO, or split-contact NC 
rated at 7.A up to -l-fO \'.A.C--15cta 
Corp.. l•'orest .Ascmic at Ridge Rd.. 
Richmond 26. A'a. 


.Automatic Radioassay Systems for 
counting and recording data on large 
mimbers of radioactive samples. Svs- 
tem also hcl|K fuel posver reactors for 
the aircraft iiidnstrs. analyzing distri- 
bution of neutrons inside a rractor.— 
Berkeies Disisioii of Beckman Instru- 
ments. lnc„ 2200 Wright Ave., Rich- 
mond 5. Calif. 

Constant speed drive test stand (SDl 001 
can simulate actual flight conditions by 
duplic-.itiii^ sariation.s in enpiic speed 

speed dtiscs. 

Machine is designed to maintain any 
set speed at a constant value within 
close tolerances oser entire operating 
miige of from 200 to 8,500 rpm — Greer 
Hydraulics, Inc.. New York Interna- 
tional .Airport, fnniaica 50. N. Y. 


established west coast missile firm 
needs 

Engineering Executive 
for 

newly-formed systems group 

A well-established, major West Coast missile firm 
has an opening for one exceptionally well-qualified 
executive engineer for its newly formed Systems 

This position involves the specification of equip- 
ment on a systems basis... morutoring of develop- 
ment of systems components, and rfsponsibility for 
ombrxlying these components in complete systems. 

The man for the job must have broad experience 
in analysis of complete weapons systems with 
emphasison dynamics, electrical and electronlcsys- 
tems evaluation, and automatic checkout equipment. 
Salary Open. 

A liberal relocation allowance will be paid to 
Southern California. All replies treated in strict 
confidence. 

Please send your resume to : 
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Lockheed Fuel Dumping Tests 
Add to Safety Margin In 1049G 


Burbank, Calif.— Lockheed Aircraft 
Corp. has run a series of tests on fuel 
dumping in abnormal configurations, 
though not tcQuircd by CAA, to ascer- 
tain effects of fuel dumps in other than 
ecrtificated configurations. 

CAA certification of the X Model 
1049G, svhich uses the same wing, 
cowl and flap as earlier models, calls 
for fuel dumping in the clean con- 
figuration, at speeds approximating 1 50 
mph. IAS. 

Lockheed’s tests were run on a pro- 
duction model of the same type as an 
airliner which recently caught fire and 
crashed during fuel dumping operations 
off Nesv York, 

Fourteen Tests 

Fourteen tests were run during one 
.lirpkiic fliglit. Although the usual 
Lockheed practice is to use fuel when 
inscstigiting fuel dumping, in this case 
svater dyed ted and with detergent and 
foam suppressor additiscs to approxi- 
mate the surface tension of fuel, was 
used. 

On the airplane, chalk base com- 
pound svas painted to record how much 
liquid or sprav touched the structure 
and where. 

Tests svctc run dumping from the 
inboard chute on the left wing, and 
from the outboard chute on the right 
sving. In .some tests. No. 2 engine ss-as 
ss'iiidmillcd in conditions a|3proximat- 
iiig, so far as is knosvn. those of the 
airliner at the time of the crash. 
Airflow Patterns 

Aerodynamics specialists insestignted 
any possible difference in airflow pat- 
terns on left and right sides of the 
airplane due to propeller slipstream, and 
certified that the outboard-one-sidc-and- 
inboard-thc-othcr conditions ss crc s-alid, 
that airflow patterns remained substan- 
tially similar on each side. 

Dumps svctc at combinations of con- 
figiiiation and airspeeds. Map settings 
ssere at 6056 (takeoff) and full up, gear 
ssas up and down, and on the outboard 
dump cliutc tests, the landing light 
(6 ft. forsvard. 1 ft. outboard) of the 
dump chute ss-as extended. 

On the inboard dump chuts— mcchan- 
icallv operated ssith a Genesa ssvitcli 
ccsnlrolling the sequence of first, chute 
extension, and second, opening fuel 
dumping valves— tests svete tun with the 
flaps at 6096 gear up and doss'ii. No. 2 
engine svindmilling at 2,550 rpm. (flat 


pitch), and at 1,500 rpm. (coarse 
pitch). 

In another test, flaps down 60% 
and gear dosvn configuration svas tried 
ssith deliberate dumping during the 
retraction of the dump chute. In this 
case, spray records showed on the 
trailing edge, middle and leading edge 
of the flap underside with scs’cral small 
dots recorded in the flap well. Hosv- 
cs'cr, none of the sprav records svas in 
a position or concentration which 
svould endanger the aircraft or pro- 
mote a general ss'ing fire. 

Flop Vortex 

Tests on the fixed outboard chute, 
which is electrically switch operated to 
open the dump s-als’es and is located 
betsseen the junction of the inboard 
end of the aileron and outboard edge 
of the flap, showed that with the flaps 
at 60% a vortex is generated and CTcates 
a distortion of tlic fuel dump plume, 
recording a spray of fuel on the upper 
side of the extreme trailing edge of the 
flap, but which Is small in area and 
concentration. Also, extreme aileron 
deflections svere applied during a pump, 
without abnonnal distortion of the 
plume beyond that of the flap dossn 

At losv airspeeds gear extended and 
flap dossn during dumping, local air- 
stream vclocitv IS beloss- normal, re- 
sulting in small spray patterns on the 
underside of the flap trailing edge, 
about 18 in. svide and loss' in conccn- 
tiation. 

.Additional tests ssere tun by the 
Lockheed posverplant wind tunnel. A 
1/lOth scale model svas constructed 
of the inboard chute area, and fuel svas 
used and ignited in v.itious tests. The 
normal pattern of airspeed over 100 
mph. blosving out continuous ignition 
fires held tnie. 

Single ignition of fuel being dumped 
at speeds over 100 mph. resulted in 
flame propagation failing and the fire 
bloss'ing out. The scale section tests also 
svere run ssith gear and flaps at s'aiious 
settings. 

Produce Spots 

III all, tests shosved that a combina- 
tion of sviiidmilling engine, flap at 60% 
(takeoff) setting and gear cxten.sion 
ssere needed to produce any spots at all 
on the airplane ssliile dumping with the 
chute in the normal extended position. 

The inboard chute dumps the main 


If you can 
do original 
work 


. . . you should consider The 
Johns Hopkins University 
A^pikd Physics Laboratory 

The Laboratory ^is primal 

and development of guided 
missile systems. A sizeable 
program of fundamental re- 


sonic ramjeL and the missiles 
TERRIER, 'TALOS and TAR- 
TAR, 

^A diatmguishing feature of 
dependence^ of the prof»- 
work in an atmosphere of 

pered tfie usual adminis- 
trative details. Probler 
attacked by teams, ea 
which maintains a fin 


find his creativity heightenec 
The locations of the 

oi'utories in the Wa „ 

ton D. C.-Baltimore periphery 
place staff members near fine 
housing in all ^rice ranges, 

cilities. Moving expenses paid 
in full. Liberal educational 


OPENINGS EXIST IN. 
DEVELOPMENT; liability and con- 

RESEARCH; interfarencs and haot 


The Johns Hopkins Ifruversity 
Applied Physics Laboratory 

6615 Gaoreia Aveisue, 
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ENGINEERS... 




NEW 

AIRPORT AND BUSINESS 


FLYING DIRECTORY 


Get your FREE Aeronautical 
Planning Chart of the V- S. 


AVIATION WEEK offers 
this valuable U.S. Coast and Geodetic 
cross country flying old f^e 
with your copy of 
the NEW AIKFORT AND 
BUSINESS FLYING DIREGORY 


ANNOUNCING 

THE ALL NEW 19560957 AIRPORT AND BUSINESS FLYING DIRECTORY 
Just «ff the press ... an accurate and detailed 276 page handbook of 
thousands of business flying's vital facts and figures. 


This business flying handbook bos been designed to meet the need expressed in you: 
letters and personol interviews for a ready reference of the latest full-scale information 
about business flying and oirport focilities , . . only $4.00. [We will bill your company 
if desired). LAST YEAR MANY ORDERS WERE UNFILLED DUE TO EARLY "SELL OUT." 
BE SURE YOU GET YOURS. . . . FILL OUT COUPON AND MAIL IT NOW. 


■ latest technical a 


t>rouuce. the number fiyingandcurrent prices. ' 
AIRPORTS AND FACILITIES: 6.000 up-to-date airport list- 

; j _j. . - flight facts are provided 

;r and type of runways, lighting 
:h obstructions, radio and weather 
. . r facilities, out-of-state fuel taxes, 
restaurant and overnight service, etc. 

CAA, TRArnC. WEATHER. COMMUNICATIONS INFOR- 
MATION: -Maps of CAA regions and offices, air defense iden- 
zones. U.S. Weather Bureau information and office 


uding locations, number and tf 
flelomarkings.^agproach^ol ' 



Pleoie lend lay copy of the AllirORT AND gUSINCSS FLYING 
DMIECrOSr ond free oeronoullcol chorl o( U.S. 10 the following 






EMPLOYMENT OPPORTUNITIES 


engineers . . . physicists 

N)£\y oppor^hities at 
Motorola in RiVe.rsfde. 


CALIFORNIA 




OPENINGS IN PHOENIX 

llectronic fingln««ri, Mftchanical Engineer!, 
Ph)r«lclft!, Metallurgliti & Cheml!ti. 

SEMI.CONDUCTOR 

Selitf SWt rhrlK! 


Mrtaflwrelcor E-glneenng 


OPENINGS IN CHICAGO 

Televi!len (Celer), Radio Engineer- 


MOTOROLA 


(No. 1 and 2) tanks. Tlic flap-dowu 
cmifigiiiatimi ptocliiccd vortc'x |ciic-rattd 
spots wliilt outboard chute dumping 
«as Ml progress, but «itli no a|>prctiablc 
effect from L-xtteme aileron deflections 
as would be encountered in steep turns. 
Tile outboard chute dumps No. 5 and 
-) wing tanks. 

Continuous and single ignitinii of 
fuel dump plumes showed that a re.ison- 
ablc airspeed ssould cause flame propa- 
gation faiinre and blow the fire nut. 
Continuous ignition svoiild not su|>- 
port ,1 fire c\cn in the coini>lctcU' dirts' 
configuration at airspeeds a safe margin 
above the stall point. Lockheed con- 
cluded from the tests. 


ALPA Proposes Rules 
To Prevent Collisions 

Chicago— .\it Line Pilots .Associa- 
tion's ait traffic control enminittce at 
a thrcc-day meeting here dresv up 26 
rceomincndatioiis on traffic control for 
submission to the organization '.s board 
of directors. 

The .ALP.A traffic control committee 
met jointly with the organization’s in- 
I estimating coinniittec concerned with 
the collision of a 'I'W'A Constellation 
and a United Airline 13C-6 o\ct the 
Grand Canyon on June 50, 

I lie meeting was called because of 
the association's "comiction that the 
Grand Canyon accident svas |jennitted 
to occur because of obsolete air traffic 
control sjstcms and rcgnlations based 

•Anioiig the rccomniendatiniis .\LP.A 
said were ‘ imincdiately iniplenienta- 
blc" are those which would: 

• Prevent any ait carrier pilot from 
operating ll'R in uiieoiitmllcd airspact- 

• blliniinate 1000-ft, iin-top elcaraiiees, 
substituting 100% ll'R above 9,500 
ft. east of the 100th meridian, and 
abmc 14,500 ft. west of that meridian. 

• Raise \T'R minimnms in controlled 
airspace to 1.500 ft. and 5 miles, and 
set the iniuimuins cisesvhctc at 1,500 
ft. and 5 miles. 

• Require control zones at all airports 
with instrument approaches. 

• .'Allow controllers to eliminate Vh'R 
traffic nherc ll'R a)sproaclies arc being 
cimdueted. 

• fsliiniiiatc AT'R climb and descent 
us [jart of an Ih'R clearance. 

■ Implement speed control at all high 
dciisits traffic areas. 

Long-range recommendations of the 
.Al.P.A comniittco coi'crcd traffic infor- 
mation and comimiiiieition. install.i- 
tinii Ilf eonfigiirdtion. 

A lighting, improied cockpit I'isi- 
hilitv, cIcTclopnicnt of an anti-collisicm 
dcs'icc. u|)grading contrnliets in liigh- 
densiti' areas, and dc's clopnient of accu- 
rate altimeters. 
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Baker Wants Air Tax 
Spent for Control 

Use of reienucs ftoiii the lO'/f nirliu. 
ti.insportatimi tax for improseiiient i ' 
air traffic control has bwii propiisi-cl li 
G. r. Ikikcr, National .Airlines prcM 
dent, in a letter to Sen. George 
Sniatlicrs (D-I'la.l. 

linker recommended that Civil .Aero- 
nautics .Administration and Ciiil .Aero- 
iiiinties Board be giseii jnrisdietinii for 
administration and cx|)ciiditnrc nf the 

'I'hc domestic air transportation tax, 
he unite, nils ini|)Oscd during World 
War H to diseniiragc imiiccessarx per- 
sonal tnixcl and now should be n.scd for 
the Ixmefit of the traveling public which 

Certificates of 
Necessity 


The Office of Defense Mobilization 
has awarded General P.lcetric Co., of 
Lscmiale. Ohio, a certificate of neccs- 
sih' for aeeek'tated tax amortization in 
the amount of 919,176,414. The certifi- 
cate is for a siiper-snnic test facility, and 
S0% of tlie amount is eligible for r.ipid 
depreciation. .Another certificate svas 
awarded General KIcctric for an elec- 
tronic devices facility in Pinellas 
Coiuity. I'la. 

'flic certified amount for this facility 
is S4.9S4.500 and 75% is allowcx! at 
the r.micl rate, 

Other certificates for the period June 
2S tluimsh Inly 1 1 arc; 



YQULL go places fastis 



GUIDED MISSILES 

offer unusual 
job opportunities 





ELECTRONIC GUIDANCE 
MISSILE SYSTEMS TESTING 
STEERING INTELLIGENCE 
QUALITY CONTROL 
SYSTEMS ANALYSIS 
TEST EQUIPMENT DESIGN 
PROPULSION & HYDRAULICS 
RELIABILITY 
MECHANICAL DESIGN 
COMPONENT EVALUATION 
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ISTRUCTURAL engineers 

^0emBL£? 

sore ... if the odds 
ore in YOUR fovor . . . 

A new and important era ia dawning at CROSLEY! Here are 

There are needs in these current Helds oi CROSLEY 
acIMly: 

borne Radar cmd' Fire Control 
Systems. 

2 , Mechanical Engineers familiar 
with Radar Antenna and Rotating 

3 , Civil Engineers with Structural De- 
sign Background. 

Gel the CROSLEY story TODAY! ^ ^ 

Please Send A Written Resume 


DIVISION 

2630 Glendale-MMferd Road 
Evendale, Cincinnati 15, Ohio 

,f ,h, i,b e,v..fw 

MECHANICAL 

ENGINEERS 


FOR RATES OR INFORMATION 

Mock-Ups Spec/aJisI 

About Classified Advertising 


Contact The McGraw-Hill Office Nearest You. 




BOSTON, 16 DALLAS, IS R ma^^tHAWAY 


s:;:5S™ hi*,, 


trr'" 'TsE" 

- 


T."hnir,TR.',!l'!,.r'Blds*’'lM 

'"'Ibrs r'n°i»'»J A.J. ms w. i st. se pou si. 
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IN • Avionics • Inertial Systems 

• Computers * Missile Guidance 

• Jet Engine Fuel Controls 


WITH THl ELECTRONICS DIVISION OF 

\ s 

ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



'll (acts about your educoli 


SPARK PLUG THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 
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REPUBLIC KNOWS HOW 
TO FIT AN ENGINEER 
WITH AN OPPORTUNITY 


. . . how to select an advanced aircraft assignment 
that utilizes an individual engineer’s 
professional know-how and creative talents 
to the best advantage of the man and the company 




POSITIONS OPEN AT ALL LEVELS IN; 

Aerodynamics • Systems • Propulsion • Operations Research . Oynamics 

• Stress • Controls • Electronics • Staff Engineering • Electromechanics • 
Flight Test • Research • Thermodynamics • Flutter & Vibrations • Weights 

• Weapons Systems Analysis • Servo • Airframe & Mechanical Design • 
Analog Computers • Antennae • Controls Systems • Instrumentation 


AnimporUntadjunctto aReiiublicjab Is life en Long Island, fabulous playgrounif of the Lost Coast. 


Itlnils your /«An;c«f boctsround lo: 


AIRCRAFT: 

Enginceriiis Pcraonnel Manogei' 
Mr. D. G. Reid 
Farmiitgdale, Long lilaiid, N. Y. 


M/r/* rggM/\/ 
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ntnw Mvof 
i^mih l/touly ui'Sj uyiuj ww 
ijiim 

place' for you. The climate is perfect- 
ill year around. Almost every recreation 
dty is available. You can live by the sea, 
the country, or in a residential suburb and only be 
inutes from work. 

The advantages Solar, itself, offers also are e.sceptioiial. 

You II work on challenging development and production 
projects in the fields of gas turbine engines, airborne con- 
trols, and advanced aircraft and missile components. Y'oull 
advance faster and get broader experience because Solar 
is a medium-size companv, not too big or small. Employ- 
ment policies are verv liberal, including a profit sharing 
retirement plan. No Solar engineer has ever been termi- 
nated for hack of work . . - and a very low turnover proves 
engineers like Solar for long range careers. 

la?arn all the details of the Solar story. Send an outline 
of qualificnlions and edtication to Dale A. Cobb. Dept, 

E-106. Solar Aircmft Companv. 2200 Pacific Highway, 

San Diego 12, California. 

OWA. (u, CW-tl/ nJMH>A4AM4y 


solarW.._ 

AIRCRAFT COMPANY^^ OES MOINCS 
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ftERODYNAMICISTS 

Engineers! 

Scientists! 





BEDFORD, MA^SS. 

* 

; 


EUftlNCCDC EPIEHTICTC nCUEMFEC 

FltllFinS PNKiniST! 


INSTRUMENTATION 

nXi;:'.;:!:'’ 

SPECIALIST 

Ksi'”"'’' - 

iBii 

-Eiiiiiil;--' 
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of the 

unknown 


Watch the sky! 

Within months, Martin will open a new 
chapter in world histoiy with the launching of 
the fii'st of a seiies of earth satellites. 

If you are intei'ested in the challenge of the 
unknown, remember this: 

No other engineering gi'oup in the world will 
learn more, sooner, about this final frontier of 
scientific explomtion. 

If you think you’d like to go along, contact J. 
M. Hollyday. Dept. AW-08, The Martin Com- 
pany, Baltimore 3, Maryland. 
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COLEMAN ENGINEERING 









THERMODYNAMIC DESIGN 
EXPERIMENTAL ANALYSIS 
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ENGINES & PARTS 


RZOOO R1340 R985 



DC-3's 

FOR SALE 

We own several DC-3 21 
seat airliners, fully equipped, 
which we ore offering for 
sole. Aircraft ore avoilable 

Miami International Airport, 

C-46F FOR SALE 

NATIONAL AERO LEASING CORP. 



LEEWARD AERONAUTICAL 
SALES, INC 

AIRCRAFT PRODUCTS 
WANTED FOR MANUFACTURE 

COLIIKS AieCRAFT CORFOMTION 



JET ENGINES 

Westinghouse Type— J*30-20 
FOR SALE At 

^AIRPLANES WANTED 
Vest Aircroft Co.'s Skyraneh 

BOX S306. DENVER 17, COIOBADO 

executivY^dc-3 

WANTED 

CONVAIR 240 or 340 

N. U, III 

112S w.'c:r“\ c-iit. 


SPECIAL SERVICES 

TO THl 

AVIATION INDUSTRY 


OVERHAUL & 
MAINTENANCe 


Remmert- 

Werner 

St. Louis Florida Toledo 


Lodestar DC3 Beech 
PARTS & SUPPLIES 
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LETTERS 


Javelin Praise 


Having !u(l tliv plcJinrc of Viioning sonic 
of the Beat Eiiglisli test pilots ■.iicli as 
Nciillc null;. Bill Bedford. Kiwi ilaukim. 


/ Xorm.iii, Stjd. E.cir. 
Watcfton's article eoiiccniiii" the Javelin 
was quite a revelation as it is gencr.illv mi- 
der.stood. iiiiioiig people who knoiv.' that 
Watertoii ii.is rcsponsihle for setting hack 
the Javelin program .1 fair iil' bit. 

As a reminder, they (the Rritislil now hold 
the world altitude record, the world speed 
record, and the world's liest aircraft control 
prucc'durcs, (’llic last is my opinion, the first 
two arc published.! .So I |uc-ss when Capital 
Airlines starts using the Comet .and the 
Eiiglisli-Fllectric P! sets the new world speed 
record, that will set them under eompletelj . 

ClI.SKlJL IfKOWS 
\rlingtoii, \'a. 


Company View 

It's been higlil; interesting to rend the 
many-sided opinions on the current engi- 
ncet sitiutioii. It seems to the writer that 
nuich good e.m come from esposing the 
many sides ol this serious probleni — whicli 
is a thorn for engineers as well as for tlioH-- 
who-wisli-to-hire engineers. 

I don't believe one of these prohlems — 1 
serious (me at Purit.ui — -has Iieen particaiiariv 
stressed, but aircadv it has affected several 
engineering candidates adveTSch. 

Brielli, we have so fat turned down 
scs'eral prospects for development (creative) 
engineering posts licte- The men looked 
good, tlicfe was no salarv problem, living 
ennditions seemed to be o.k„ but the 
eateli was that we knew when we tiikcel 
to these men that they were not considering 
Puritan as ,a future but only ns a stepping 
stone to another fob which rctpiircd expe- 
rience of the fspe we could provide. 

knciv that our ini'estinent in these 
men would Ik considerable, and feir tli.it 
their Jumping on to what thev felt was 
greener pastures just about tlie time tlici 
started to make money for our eom|>anv — 
or tatlier to start paying hack what wxi had 
spent airc.idy — was hardly worth the cx- 

So they were turned down. It was too 
bad, too. for they sliowcd promise. 

Noss' the coneliisiou may emerge from 
the foregoing that perhaps we have no 
good employe program and has'c ^ a turn 

the case, the fault would primarih' (>c with 

Howcs'cr, the reverse is much closer to 
the truth and oiir turnover nl pcr.sraiiiel, 
particul.irly in the skillcxi and professional 
cafegorics, is extremelv low. Tlien. sou 
might say. "Win the worry — win not hire 
the man -mid talce your chance on selling 
him on the advantages of your company?” 

Tliis is a rcisoiiahlc icliutt.il esxept lhal 
when you see the applicants and sec jnh 
after job listed of a year or Evn duration, 
each successive job paying a St.OOII or so 
mote, one cannot help but svondet whetlicT 
the applicant plans to wort for a compiiiy 


1U 


inn 0 / fra milder^ on ibr iaakpa rntKod 

Aiidreim tetlnm to ibp Editor, drintioii 
JT'i'pk. iS30 IT. 42 St,. iVeio Yoric 36. 
A. Try to kroft Uiirrn ittrdt'r ,300 
irardK trod giro 11 griiuiop idontificn. 

nr use th.it eoiiipiiiy ,is a stepping stone. 
It looks as tlioiigh he fought constantly any 
penii.iiient integration into .1 compani team. 

Oiir problem is fnrthet coniplicateri hi 
our conviction that .1 good enginc-cr, |Mr* 
tlcularly in development work, will need 
close to two years before lie will rc.dly Ik- 
larriing Ins own weight. 

Tlius, yon see that although his personal 
achievement progr.im mjv Ik iiicvh' eom- 
pletcd in an approximate twn-year period, 
it i> about the time when ius coiiipaiiv 
achieve-niciit program begins to pav off. 

But at tli.it point he leaves. ,\nv wonder 
we’ic .1 little charv of hiring him? 

This problem is pjrtieul.itly serious in a 
medium sire or small .si/c companv where 
c.ieh man must c.im- his own wvight ami 
where engineering departments are not 
so vast as to lose pcr-onncl. ft is a prohlein. 
too. tliat requires some char, introspective 
thinking on the part of the cnginccTing 
c.indidates. 

W'c svonid be verv interested in hearing 
what others have to sav about this, 

.\viation Sales Nfanagcr 

Puritan Compressed 5as Corporation 

Kansas Citv 8, Mo. 

Computer for Job 

In lonr ictent paper on gas dinamics 
(AW June 25, 195fi) you state-: 

** — one- aulliorih' Iie-lievex that eie-n the 
scry latest and largest such computers 
are not fiillv capable of li.indling the 
problem.'' 

Ilie Remington Hand Unis-.ic Disision 
of Sperry Rand Corporation has under de- 
i-elnpnient a new- elec Ironic e-omputcT svhich 
will be especially suited to handling proli- 
leins of the type you mentinne-d. llie com- 
puter is the i/NIV\C l.\RC and the first 
one will be dclise-rc-d in 1958 to the Uni- 
vcrsiti- of California Hadi.ition Laboratory 
at Livermore, Calif. 

If sou will Furnisli me tlic name and 
address of the "one autlioritv.” I will send 
blin a copi- of the spcxific.itioiis for the 
L.\HC. ' 

Tmm.ss W. Wnnru. HI 
Regional EIcctonics Hcpre-se-nlatise 
UMV.AC Division 
Remington R.ind 
41 l-'iist Stre-et 
San I-'rancisco 5, Cdif. 

Licked Gears Earlier 

We read with iiiteie-st of S|Ktry's .5 me-ga- 
Inick investme-nl for the- mjchinerv to cut 
the mo't aecittate production gears ei-cr 
made to angular tolerances of 10 sc-conds. 
At iN'orthrop, ss-c were faced with virtually 


the same problem scs-cral \-cars ago. Al- 
though we- didn't manage to spend S5U0,- 
OUi) for tooling, we h.-ive, and are, cutting 
6(1 dog. worm gear scctois, on .1 production 
basis, which when meshed w itii their driving 
worms :ind properlv iK-ariiigcd, do not ex- 
ceed a niaxiimim -uigular error at -inv point 
of ±5 .seconds of are. large percentage 
of these sec-tors clisplav e-rrors nor exceeding 
±51 seconds. Some gears have displaced 
errors of less than ±21 se-ennds. Rqcclions 

'file- machine used was dex-e-Ioped cn- 
tiielv at Northrop in support of our Snark 
giiicfanec program and the first sectors were 
snacssfully eiit in 1950. lire machine 
itself weighs about 50 Ih. Cc-ars to speei- 
ficatioii have iK-en cut in both aluinimnn 

.Mlliough we reengnire that a sector 
and a full ge.ir arc not dirceth- comparable, 
it is inir belief that a sector is the more 
ciifficnlt tu cut. 'Hie technique used is .such 
that errors are not aecumulatis-c or periodic 
and w-c tlitrc-fotc don't anticipate any 
pjrticulir difficnlties in extending onr tech- 
nique- to include full gears. Since onr prc-sc-nt 
neexis do not include full goats, no partic- 
ular e-ffoit lias Ixun made in this diicetion. 
However, .a program to exploit tins aspect 
of the- technique leas been nndcrsvay for 
the- p.ist sex-eni mouths on a low priority 

.\s a nutter of interest, inspection of 
worms .and Ic.id scri-ss-s is accompUsbeil 
with an interferometric device w-hich was 
also de-s'cloped e-ntire-h- at Northrop, Tins 
mneliine is eapablt of cheeking and prodiie-- 
ing a continuous plot of lead errors on any 
helix no to 5" long, unatterrded, at a r.ltc 
of J"/lionr to .an accuracy- of .00002 inches. 
Tlliis machine is also in eontimioiis use in 
our production program. 

Too bad Northrop wasn't inclndcxi on 
that list of 100 vcaidors. Tliis kind of 

R. D. J.SMUS, SctPERvison 
Nfcchanical Development 
Northrop Aircraft, Inc. 
Hawthorne, Calif. 


Whooping Cough 

111 vour fills- 16 issue vou featured an 
article. "Br.ai'ili.m .\irlift 'fie.ats Whooping 
Cough." 'ion state that this service might 
be tile- only one in the w-orld. Such is not 
the C'asc. In .\nstrij and cspeciallv \'iciina, 
3 similar sersicc for cliildreai suffering from 
w-lio(iping cough is performed by the 
"\iislrian .\Ipiiie- l-'lying Re-«iie- Se-rviex-." 
These Bights arc on the same nonprofit 
basis .as in Br.i/il and have been ai-ji1.ihle for 
more- tlian H vears. 'J'hc results of treat- 
ine-nt, .so far as is known to the writer, w-cie 
satisfactorv. -\n old Fokker and a dcUasTl- 
land R.ipit! were- used. 

This letter is written oiiU- to ittfortn voir 
that other countries tcaliacd the importance 
of high altitude trcatnient of svhooping 
cough. 

,\. P. W'vsocsn 

6043 Fulton .Avc. 

A’.an Nuvs, CaJif. 
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Air Force RB-66 
powered by Allison J71 

Turbo-Jet Engines 




LUSON 

TURBO-JET 
AND TURBO-PROP POWER 


Here you see the Tactical Air Command's newest 
reconnaissance bomber— the all-weather twin-jet 
Douglas RB-66. 

It carries a payload of nuclear or conventional 
bombs — which it can wing at 600-700 mph to 
targets dictated by the nation's needs. 

It packs a full complement of camera equipment 
—which also makes it a valuable reconnaissance 
tool for air intelligence. 

And in pods under its wings it boasts a pair of 
Allison J71 Turbo-Jet engines — each producing 
10.000 pounds' thrust without augmentation — 
which take it to altitudes over 40,000 feet. 

Now winning its wings for reliability and depend- 
ability with the 363rd Tactical Reconnaissance 
Wing at Shaw Air Force Base, S. C., the Allison- 
powered RB-66 carries a three-man crew as it 
goes on its peace-maintaining missions. 

The Allison-powered Douglas RB-66 is another 
example of how continuous engine development 
—both Turbo-Jet and Turbo-Prop— is helping keep 
America first in the air. 

ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 


AMERICAN BUILT FOR THE JET ERA IN AIR TRAVEL 



